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ver, 81, Dr. Ristenpart, 292, Prof. Nijland, 358. D. 
Eginitis, 402: Brightness, Dr. Lau, 292, Dr. Bem- 
porad, 358, M. Orlow, 389; Ephemeris, Dr. Ebell, 54, 
88; Spectrum, J. Bosler, 33, 54, Prof. Iniguez, 4, 
Prof. Belopolsky, 121, Sir Norman Lockyer, К.С.В., 
F.R.S., 537; Comet 1911d (Encke), Messrs. Innes and 
Wood, 20; Orbit, Dr. Backlund, 225; Comet тотте 
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(1905 П., Borrelly), Knox Shaw, 20, Dr. Meyermann, 
54, M. Borrelly, 166,. Anon., 189, Dr. Ristenpart, 
259, MM. Rambaud and Villatte, 358; Ephemeris, 88, 
M. Fayet, 526; Comet 1911f, Prof. Nijland, 358; 
Ephemeris, 88, 327; Comet 1911g (Beljawsky), M. 
Borrelly, 32, Prof. Nijland, 358; Ephemeris, 88, 327; 
Comet 1giih ל‎ Dr. Abetti, 189, M. 
Fayet, 225, MM. Schaumasse and Javelle, 268; Orbit, 
M. Fayet and Schaumasse, 292, 423 

Distortion of Celestial Objects at the Bora Mile. G. 
Renaudot, 89 

Draysonia: an Attempt to Explain the System of the 
Second Rotation of the Earth discovered by the late 
Major-General A. W. Drayson, Admiral Sir A. Е. R. de 
Horsey, K.C.B., 71, 212, the Reviewer, 212 

Instruments: Improvements in Equatorial Telescope 
Mountings, Sir Howard Grubb, 235; l'Astrolabe à 
Prisme, Description et Usage, A. Claude and L. 
Driencourt, 307 

Latitude Determination, Early Methods, C. Schoy, 226 

Meteors: Meteor Showers, J. R. Henry, 41, 175, 311, 
349, 448, 587; Daylight Meteor in S. Africa, R. T. A. 
Innes, Mr. Ingham, 54; Meteor Studies, Dr. C. P. 
Olivier, 156; Height of Perseid Meteors, Dr. P. 
Broch, 327: Brilliant Meteor observed at 5. Kensing- 
ton, W. Moss, 358; a Bright Fireball, J. C. C., 449 

Moon: Early Visibility of the New Moon, Whitmell, 
89; Total Eclipse of November 16, 1910, Ch. André, 
538; Formation of Lunar Craters according to С. 

auzére’s Experiments, H. Bénard, 539; Occultation 

of Mars and the Question of a Lunar Atmosphere, 565 

Nebulae: Are the White Nebula Galaxies? Prof. Е. W 
Very, 155; Spiral Structure in Nebulæ and Planetary 
Distribution, Wm. Sutherland, 259 

Observatories: Khartoum for an Observatory, Dr. G. W. 
Grabham, 6; the Solar Physics Observatory, 13, 43, 
84, 151; Popular Observatories (Munich), 156; Lille 
Observatory, M. Jonckheere, 327 

Personality and Bisection Error of some Greenwich 
Transit-Circle Observers, W. G. Thackeray, 402 

Photographic Plates, Errors of Measurements on, Miss 
Winifred Gibson, 267 

Planet Jupiter, E. M, Antoniadi, 268; Prof. Nijland, 
565; Galilean Satellites, R. T. A. Innes, 459 

Planet Mars: Aspect, Jarry Desloges, 20, 88, 155, 259, 
327, 389, 423, 459; E. M. Antoniadi, 54, 292; M. F. 
Quénisset, 259; Prof. Lowell, 327, 423; James. H. 
Worthington, 550; Comas Sola, 155; Photography, 
Prof. P. Lowell, 259; Photography with 4о пс! Re- 
fractor, Prof. Barnard, 327 

Planet Saturn: Colour Photography, G. A. Tikhoff and 
A. Belopolsky, 20; Aspect, M. Jarry-Desloges, 423, 
459; Possible Changes in Saturn’s Rings, Prof. Todd, 
388, 526; Rev. T. E. R. Phillips, 388 

Planet Venus, Photographs showing Spots, F. Quénisset, 
2 

Planetary Atmospheres, Prof. Arrhenius, 292 

Planetary Observation, Utility, H. Deslandres, 265 

Planets, Minor: Planet 1911 MT, Dr. Palisa, 20, Dr. 
Crommelin, 88; Photometric Observations, Prof. E. C. 
Pickering, 565 

Planets, Outer: Spectrum of the, Dr. Otto Büry, 190 

Spherical Harmonic Analysis, Example of Use of, Prof. 
H..H. Turner, F.R.S., and F. G. Brown, 402 

Stars: Astrographic Catalogue, Comparison of Оуег- 
lapping Section Oxford-Potsdam, G. D. C. Stokes, 
267; Calendars, Charts, and Guides, 459; Charts, the 
Palisa-Wolf Star-, 358; Luminosities and Radii of 
Various Stars, J. B. Cannon, 259; Magnitudes of 
Eightv-eight Stars in Coma Berenices, M. Beljawsky, 
55; Magnitudes, Possible Cause of Influence on Esti- 
mations of, K. Popoff, 269; Photographic Methods, 
Determination of Differential Star Places by, Prof. 
H. H. Turner, F.R.S., 267: Star Streams, Produc- 
tion of, Prof. B. Boss, 189; Twinkling of the Stars, 
Photographic Registration and Reproduction of the, 
G. A. Tikhoff, 572 

Stars, Double: Double-Star Measures, Prof. Burnham, 
Herr J. Voüte, 189; Evolution of Multiple Stars, Dr. 
See, 226; Second Catalogue of Spectroscope Binaries, 
Prof. Campbell, W. E. Rolston, 424 
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Astronomy (continued) : 
Stars, Helium, Classication, Dr. Ludendorff, W. E. 
Rolston, 424 
Stars, Variable: Permanent Designations, 259; a Pecu- 
liar Variable, 232848 Z Andromede, 327; a New 
Variable or Nova, 87, 1911, Persei, C. R. D’Esterre, 
389; Herr Miethe, 565 
Stellar Parallax: Parallax of the Double Star Kriiger 60, 
Dr. Lau, 327; Hypothetical Parallaxes of the Brighter 
Stars of Type A, H. C. Plummer, 402; Stellar 
Parallaxes, A. S. Flint, 526; Parallax and Proper 
Motion of Mira, S. Kostinsky, 526 
Stellar Spectra: Distribution of Stars of Different Spec- 
tral Types, Dr. K. С. Hagstrém, 226; Stars having 
Peculiar Spectra, Mrs. Fleming, 226; Stellar Spectra 
in the Visual Region, Dr. Hnatek, 526 
Stellar Velocities: Radial Velocity of a Cygni, O. J. 
Lee, 189; Determination of Radial Velocities, 226; 
Radial Velocities and Spectral Types of Stars, Wm. E. 
Rolston, 424 
Sun: Sun’s Energy Spectrum and Temperature, C. G. 
Abbott, 54; Sun’s Rotation Period, Spectroscopic 
Investigation, W. S. Adams and J. S. Lasby, C. P. 
Butler, 112; International Solar Research, C. P. But- 
ler, 292; Sun’s Radiation and Terrestrial Meteorology : 
Need of Adjustment of Data, Prof. Very, 389; Wave- 
length of the Solar Line D,, A. Perot, 572 
Sun, Eclipses of: Total Eclipse of April 17, 1912, C. Е. 
Stromeyer, 6, Facilities for Viewing, G. F. Chambers, 
292, Mean Value of Cloudiness in France at the date, 
A. Angot, 436; Photography of Н during Solar 
е С. Р. Butler, 244, 349, Rev. А. L. Cortie, 
do 349 
Sunsspots: Sun-spots and Flocculi іп 1910, 121; Spots 
and Faculæ, Observations, J. Guillaume, 33; Sun-spots 
and Climate, O. Meissner, 190: the Question of Sun- 
spot Influence, A. B. MacDowall, 449 
Tides and Kindred Phenomena in the Solar System: 
Boston Lectures, Sir G. H. Darwin, K.C.B., 35 
Astrophysics : Chemical Unity of the Cosmos, Prof. Fowler, 
121; Smithsonian Report, C. G. Abbott, 162; Chemical 
Origin of various Lines in Solar and Stellar Spectra : 
Investigations at the Solar Physics Observatory, S. 
Kensington, F. E. Baxandall, 416; Astrophysics in 
Canada: Report of the Chief Astronomer, 565 
Atlantis the Vanished Continent, L. Germain, 166 
Atmosphere: Investigation of the Upper Atmosphere: 
British Association Report, 161; Temperature of the 
Upper Atmosphere, R. M. Deeley, 211; Carbon Dioxide 
in Air of Antarctic Regions, Proportion of, A. Müntz 
and E. Lainé, 268; Vertical Currents in the Atmosphere, 
Dr. P. Ludewig, 294; the Isothermal Layer of the Atmo- 
sphere, Commander C. Hepworth, 414; Atmospheric 
Circulation over the Tropical Atlantic, E. Gold, 519 
Aurorz in Middle Latitudes, Dr. Krebs, 20 
Australia, Burrinjack Dam on Murrumbidgee River, 228 


Bacteriology: Influence of Constituents of.a Bacterial 
Emulsion on Opsonic Index, A. F. Hayden, W. P. 
Morgan, 66; Aids to Bacteriology, С. С. Moor and 
Wm. Partridge, 106; Bacterial Diseases of Plants, Dr. 
E. F. Smith, 528 

Balloon Envelopes, Permeability to Hydrogen of, M. Julhe, 


573 

Beach-la-mar, see Ethnology 

Bee, How Pollen is collected by the Нопеу-, Е. W. L. 
Sladen, 586 

Beet-root Distilleries, Comparison of Results of Maceration 
and Diffusion, L. Ammann, 539; Influence of the Extrac- 
tion Liquid upon Beet-root Pulps, L. Ammann, 573 

Belfast, New Mechanical Engineering Laboratory, 228 

Bessemer Memorial Gift to the Royal School of Mines, 453 

Biochemistry: Chemical Phenomena in Life, Prof. = 
Czapek, 241; Carbohydrate Formation in the Snowdrop, 
J. Parkin, 395 

Biography: Thomas Young and Góttingen, 11. S. Rowell, 
516; Fitzroy and Darwin, 1831-36, Dr. Francis Darwin, 
F.R.S., «47 

Biology: the Works of Aristotle translated into English : 
de Generatione Animalium, Prof. A. Platt: de Partibus 


Animalium, Dr. W. Ogle: Historia Animalium, Prof. 
D'Arcy W. Thompson, 1; Spirochætæ: Probleme der 
Protistenkunde, Prof. F. Doflein, 209; Constructive 
Biology: Some Neglected Factors in Evolution, H. M. 
Bernard, 272; Phytoplankton des Siisswassers, Prof. H. 
Bachmann, G. S. West, 277; Outlines of Biology, Dr. 
P. Chalmers Mitchell, F.R.S., 410; Javanische Studien, 
H. Miehe, W. Botting Hemsley, 599 

Biology, Marine: Life in the Sea, James Johnstone, 75; 
the Pourquoi Pas? as a Laboratory for Research, J. В. 
Charcot, 166 

Biometricians as Anthropologists, Dr. C. Bennington, Prof. 
K. Pearson, F.R.S., 261 

Bird Diseases: Cholera-like Diseases among Poultry, 17; 
Fowl Pest, E. Hindle, 604 

Bird-marking in the Netherlands, Dr. van Oort, 427 

Bird-migration : Bulletin of the British Ornithological Club, 
“318; List of 48 Species of Australian Birds which visit 
Siberia, S. A. Buturlin, 426; Bird-migration in the 
Solway District, R. Service, 426 


Birds : 


General: Presence of Two Ovaries in certain British 
Birds, especially Falconide, T. E. Gunn, 132; Value 
of Birds to Man, J. Buckland, 265; Observations of 
Body Temperature of some Diving and Swimming 
Birds, Prof. S. Simpson, 303 ; the Young Ornithologist : 
Guide to the Haunts, Homes, and Habits of British 
Birds, W. P. Westell, A. R. Horwood, A. R. Thomp- 
son, 352 ; Studies of Bird-life in Uganda, Dr. R. A. L. 
van Someren and V. G. L. van Someren, Sir H. H. 
Johnston, G.C.M.G., K.C.B., 374; Rare Stragglers to 
Britain, Eagle Clarke, 427 

Particular : Auk, Great : History of Stuffed Specimen and 
Egg in Norwich Museum, J. H. Gurney, 426; Black- 
bird, Vernal Plumage Changes in the Adolescent, and 
their Correlation with Sexuai Maturity, Prof. C. J. 
Patten, 125; Curlew, Slender-billed, in Britain, 191; 
Diphlebia, the Genus (Neuroptera: Odonata), with 
Descriptions of New Species and Life-histories, R. J. | 
Tilyard, 167; Diver, Photography of Black-throated, 
O. Pike, 426; Fowl, Prehistoric Origin of the 
Common, F. J. Stubbs and A. J. Rowe, 427; Heron, 
Ontogenetical Transformations of the Bill in Ardea 
cinerea, Prof. P. P. Sushkin, 132; Honey-guides, S. 
African: Deciduous Hooks on Beak, A. Haagner, 427 ; 
Lyre-bird, Mimicking Power, E. B. Nicholls, 427; 
Partridge, Moulting, Dr. L. Bureau, 190; Penguin, 
King, in Zoological Gardens, Moulting of the, 
Seth-Smith, 132; Pheasant-countries of Asia, C. W. 
Beebe, 191; Pine-bunting captured at Fair Isle, E. 
Clarke, 427; Woodpecker, English Green, Dr. E. 
Hartert, 190; Woodpeckers: Damage to Trees by 
Sap-sucking, W. L. McAtee, 426 

Bleaching and Finishing of Cotton, the Principles of, S. R. 

Trotman, E. L. Thorp, 138 

Blood, an Oxyhzemoglobin Band in the Ultra-violet Spec- 
trum of, Mile. E. Peyrega and F. Vlés, 437 


Botany : 


General: Botanical Literature, 17; Manchester Univer- 
sity, New Botanical Laboratories, 55; a Text-book of 
Botany and Pharmacognosy, Prof. H, Kraemer, Prof. 
H. G. Greenish, 137; Smithsonian Report, 162; the 
Water-balance of Succulent Plants, Mrs. E. S. Spalding, 
Prof. D. T. Macdougal, 249; Recueil de l'Institut 
Botanique Léo Errera, J. Massart, 599 

Particular : Alpine Plants of Europe, and Cultural Hints, 
H. S. Thompson, 310; Aspergillus niger, Influence of 
Calcium on, Mlle. Robert, 269; Australia: Native 
Flora of New South Wales, R. H. Cambage, 167; 
Australia: Indigenous Plants of the Cobar District, 
Archdeacon F. E. Haviland, 167; Astecs, Sacred Ear- 
flower of the, W. E. Safford, 162; Conifers: Dicho- 
tomic Nervation, А. Tison, 437; Daghestan, Flora of, 
N. 1. Kuznetsof, 600; Elodea canadensis, Michx., Dis- 
tribution of, in the British Isles in 1909, 132; Formosa, 
Flora of, Dr. Hayata, W. Botting Hemsley, F.R.S., 
330; Foxglove Plants (Digitalis purpurea), Mutations 
in, N. C. Macnamara, 165; Indian Fibre Plants, Mr. 
and Mrs. A. Howard, 17; India: Flora of the Upper 
Gangetic Plain and of the Siwalik and Sub-Himalayan 
Tracts, J. F. Duthie, 411; Leguminosae, Seedling 
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Botany (continued) : 
Structure in the, R.-H. Compton, 604; Lotus corni- 
culatus, 11. Е. and Е. Е. Armstrong and Е. Horton, 
198; Ginothera, Aspects of the Mutation Problem in, 
Dr. R. R. Gates, 165; Orchids, Figures with Descrip- 
tions of Extra-tropical South African, 1; die Anzucht 
Tropischer Orchideen aus Samen, Dr. H. je 75; 
Phanergamia (Clare Island Survey), К. Ll. Praeger, 
165; Rose, Reversion of the Double to Single Form, 
J. Violle, 133 
Boy Labour and Apprenticeship, R. A. Bray, 372 
Bradford Technical College, Extension, 23 
Bread-making, Technology of, including the Chemistry and 
Testing of Wheat, Flour, &c., Wm. Jago and Wm. C. 
Jago, 238 
Brewing and Modern Science : Cantor Lecture, Prof. Adrian 
]. Brown, F.R.S., 391 
Bridges: Ponts Suspendus, G. L. le Cocq, 442 
Brownian Movement observed in Gases at Low Pressures, 
M. de Broglie, 437 
Butterflies: the Distastefulness of Anosia plexippus, A. M. 
Banta, R. I. Pocock, F.R.S., 243; Butterflies and Moths: 
Clare Island Survey, W. F. de V. Kane, 369; Distaste 
of Birds for Butterflies, H. C. Bryant, 516 


Cacao: a Manual of the Cultivation and Curing of, 

J. H. Hart, 375 

Canada, Historical Geography of, J. D. Rogers, 440 

Cancer: Report on Investigations of Imperial Cancer Re- 
search Fund, Dr. E. F. Bashford, 158; Induced Cell- 
reproduction and Cancer, H. C. Ross, J. W. Cropper, 

and E. H. Ross, 174 

Candlemas Day, Rev. O. Fisher, 517 

Catalogue of Scientific Literature for the 
Century, 182 

Cellulose, see Wood Pulp 

Cements, Calcareous, B. Blount, 19 

Central Technical College Old Students’ Assn. Dinner, 572 

Chalk and Ice, R. W. Pocock, 517 

Chemical Apparatus: Perforated Silica Plate for excluding 
Flame Gases from a Crucible during Ignition, A. C 
Cumming, 304 

Chemical Technology: Subject List of Works in the 
Library of the Patent Office, YN—ZB, 76 

Chemistry : 

General: Relative Volumes of the Atoms of Carbon, 
Hydrogen, and Oxygen, when іп Combination, 
Hawksworth Collins, 5; Institute of Chemistry: Lec- 
tures, 19; Dangerous Mixtures, H. Calam, 42; Report 
of the Government chemist, 219; Atomic Weights: 
Report of International Committee, 321 

General Text-books: ап Introduction to Chemical 
Theory, Dr. A. Scott, F.R.S., 40; Senior Chemistry, 
Dr. G. H. Bailey, and 11. W. Bausor, 107; Playbooks 
of Science: Chemistry and Chemical Magic, V. Е. 
Johnson, 140; Traité de Chimie Générale, Prof. W. 
Nernst, Prof. A. Corvisy, 276; Contemporary Chem- 
istry: a Survey of the Present State of Chemical 
Science, E. E. Fournier d’Albe, 410 

Special: Albumin, Coagulation by Heat, L. Vallery, 
269; Alcohols, Action of Caustic Potash on Primary : 
Preparation of the corresponding Acids, M. Guerbet, 
03; Alcohols, Action of Caustic Potash upon the 
RASPER M. Guerbet, 471; Alcohols, Aromatic, 
Method of Preparation of, G. Vavon, 573; Aldehyde, 
Tetrolic, Unsuccessful Attempts to Prepare, P. L. 
Viguier, 133; Alkaline Phosphides, New, L. Hack- 
spill and R. Bossuet, 471; Allylammonium Nitrite, 
Prafulla Chandra Ray and Rasik Lal Datta, 337; 
Amides, Hypoiodous, E. Boismenu, 133; Amides, 
Hypochlorous, E. Boismenu, 403; Amides and Esters 
of the Fatty Series, Reduction of, by the Metal-ammo- 
niums, E. Chablay, 573; Атіпо-асійѕ: Condensation 
in Presence of Glycerol, Action on Sugars, L. C. 
Maillard, 201, 436; Ammonia, Use of Liquid, in 
Chemical Reactions: Alcoholates, E. Chablay, 67; 
Calcium, Ethylates of, M. de Forcrand, 402; Mole- 
cular Weight of Lime: Atomic Weight of Calcium, 
O. de Coninck, voe Catalytic Esterification of Dibasic 
Acids in the Wet Way, J. B. Senderens and J. 


Nineteenth 


Index 
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Aboulenc, 99; Catalytic Preparation of Alcoholic 
Amines, P. Sabatier and A. Mailhe, 269; Catalytic 
Decomposition of Formic Esters, P. Sabatier and A. 
Mailhe, 436; Catalytic Formation of Esters of the 
Formenic Series, P. Sabatier and A. Mailhe, 471; 
Chloride, Europous, С. Urbain and Е. Bourion, 269; 
Coal-tar Dyes, the Chemistry of, Prof. I. W. Fay, 
Prof. A. С. Green, 271; Copper Nitrate, Pre- 
paration and Properties of Basic, and 68 
of, A. C. Cumming and А. Gemmell, 304; 


Copper Salts, Action of Alkaline — Sulphites 
On} IH 4 5733 He ו‎ Some 
Derivatives of, Godchot and Е. 


у Taboury, 166; 
Ferric Salts, Reduction of by Sulphurous Acid and 
by Zinc Dust, A. С. Cumming and Е. W. Hamilton 
Smith, 304; Fire-damp, the Rare Gases in, C. Moureu, 
A. Lepape, 67; Fire-damp, Ratios of the Rare Gases 
between themselves and with Nitrogen in, Ch. Moureu 
and A. Lepape, 166; Hydro-aromatic Ketones, Syn- 
theses of some New, С. Паггепз, Н. Rost, 33; Hydro- 
carbons, Three Normal Saturated: Triacontane, &c., 
A. Gascard, 403; Hydrogen Peroxide, Action upon the 
Oxygen Compounds of Iodine, V. Auger, 166; Lacs 
tarinic Acid, J. Bougault and C. Charaux, 99; Mag- 
nesium Silicide: Preparation and Decomposition by 
Acids, A. Besson, 437; Molybdates, Method for 
Separating Phospho- from Silico-, Р. Mélikoff, 403; 
Monobromacrolein, Properties, M. Lespieau, 133; 
Monochlorurea, Action of upon Ketones, A. Béhal and 
A. Detoeuf, 269; Nitrogen, New Determination of the 
Atomic Weight, E. Wourtzel, 437; Nitrous Oxide, 
Synthetic Formation of, С. WS 7 471; Platinous 
Bromide, Complex Compounds of, with Organic Sul- 
phides, 2. Tchougaeff and Mlle. D. Fraenkel, 403; 
Rhodium, Electric Colloidal, A. Lancien, 201; Silver, 
True Atomic Weight of, G. D. Hinrichs, 471; Sodium- 
diacetamide, Jitendra Nath Rakshit, 337; Sparteine, 
Degradation and Symmetry of, C. Moureu and A. 
Valeur, 471, 572; Starch, Formation of Dextrine from, 
by Drying, С. Malfitano and Mlle. A. Moschkoff, 573; 
Sulphur Compounds, Volatility of, M. Delépine, 33; 
Triarylcarbinols, Action of Formic Acid on, A. Guyot 
and A. Kovache, 437; E rns Loss of Activity of, by 
Dialysis into Distilled Water, and Regeneration by 
Addition of Salts, A. Frouin and A. Compton, 166; 
Trytophane, Condensation with certain Aldehydes, 
Miss A. Homer, 268; Urea, the Estimation of, MM. 
Desgrez and Feuillié, 166; Xenon, the Spectrophoto- 
metric Estimation of, Ch. Moureu, A. Lepape, 33 

Mathematical: Higher Mathematics for Chemical 
Students, J. R. Partington, 74 

Physical: General: ‘Theoretical Chemistry from the 
Point of View of Avogadro’s Rule and Тһегто- 
dynamics, Prof. W. Nernst, H. T. Tizard, 74; the 
Kaiser-Wilhelm Institut fiir physikalische Chemie und 
Elektrochemie at Dahlem near Berlin, Prof. Wm. D. 
Harkins, 100; a Handbook of Physics and Chemistry, 
H. E. Corbin and A. M. Stewart, 107; Physikalische 
Chemie der Zelle und der Gewebe, Prof. Rudolf Héber, 
Prof. B. Moore, 140; Physico-chemical Tables, J. 
Castell-Evans, Dr. J. A. Harker, F.R.S., 344 

Physical: Special: а in fused Sodium Thiosul- 
phate, A. Boutaric, 99; oscopy in Sodium Thiosul- 
phai crystallised with Five Molecules of Water, C. Leen- 
ardt and A, Boutaric, 437; Diffusion, Temperature 
Coefficient of, B. W. Clack, 23; the Dissolecule and 
van’t Hoff’s Formula, A. Colson, 201; Equilibrium: 
Vorlesungen tiber die chemische Gleichgewichtslehre 
und ihre Anwendung auf die Probleme der Mineralogie, 
&c., Prof. R. Marc, 103; Chemical Equilibria in Solu- 
tion, Е.  Dubrisay, 201; Electric: — Volatilisa- 
tion of the Electrodes in Neon Tubes, G. Claude, 32; 
Abhandlungen der Deutschen Bunsen-Gesellschaft für 
angewandte physikalische Chemie, Band ii, Nr. v.: 
Messungen  elektromotorische Kräfte ^ galvanischer 
Ketten mit wasserigen Elektrolyten, R. Abegg, Fr. 
Auerbach, R. Luther, 74: Formation of Hydrogen 
Peroxide under the Silent Electric Discharge, A. Bes- 
son, 99; Application of Positive Rays to the Study of 
Chemical Reactions, Sir J. J. Thomson, F.R.S., 200; 
Determination of the Coefficient of Interdiffusion of 
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Chemistry (continued) : 
Gases and the Velocity of Ions under an Electric 
Force, in terms of the Mean Free Paths, Prof. J. S. 
Townsend, 469; Freesing Points of Rhombic Sulphur 
and of Soufre nacre, Prof. Alex. Smith and C. M. 
Carson, 201; Hydrocarbons, Synthesis of, and their 
Stability at High Temperatures and Pressures, Dr. 
TEN, Pring and D. M. Fairlie, 235; Molecular Besse 
tion of Azo-Compounds, H. Duval, 98; Osmotic Pres- 
sure: Osmometry of Saline Solutions and the Ionic 
'Theory of Arrhenius, E. Fouard, 33; Mechanism of 
the Semi-permeable Membrane and a New Method of 
Determining Osmotic Pressure, Prof. F. T. Trouton, 
401; Osmotic Pressure and the Silent Discharge, L. A. 
Pelous, 539; Osmotic and Liquid Membranes, the 
Earl of Berkeley, F.R.S., 548; Theory of Solu- 
tions, and Heats of Solution, A. Colson, 67; Theory 
of Solutions compared with Experiment: Nitrogen 
Peroxide, A. Colson, 539; Viscosities of Gaseous 
Chlorine and Bromine, Dr. A. О. Rankine, 469 
Chemistry, Physiological, Text-book of, Prof. O. 
marsten, Prof. J. A. Mandel, 376 
Chemistry, Technical, see Alkali 
Chloroform Narcosis, Ventilation of the Lung in, С. A. 
Buckmaster and J. А, Gardner, 131 
Chromosome Complexes, Metrical Analysis of, 
Correlation between Evolutionary Development 
Chromatin Thread-widths, Capt. С. Е. U. Meek, 538 
Cicada, the Seventeen-year, 191 г 
Climatology: Climatic Control, L. С. W. Вопаста, 40; 
Handbuch der Klimatologie, Prof. J. Hann, 542; Das 
Klima der Schweiz, J. Maurer and others, 542 
Coal: Coalfields of Britain, Question in House of Commons, 
15; Existence of Coal at Franche-Comté, Haute-Saóne, 
M. Fournier, 99 ; Occurrence of Brown Cannel Coal with 
Reinschia australis in the Falkland Islands, Е, Chapman, 
176; Carbonisation of Coal: Cantor Lectures, Prof. V. B. 
Lewis, 365, 429 
Coal-dust: Some Phases of the Coal-dust Question: 
Presidential Address, Prof. W. Galloway, 568; Experi- 
ments, M. Taffanel, 570 
Colloidal State, the : Gedenkboek aangeboden aan J. M. van 
Bemmelen, 1830-1910, Various Authors, W. B. Hardy, 
F.R.S., 238 
Colour-blindness and the Trichromatic Theory of Colour- 
vision, Sir W. de W. Abney, 66; Colour Tests in the 
Mercantile Marine, 217 
₪ Iridiscent, of Birds and Insects, Н. К. 4. 


Ham- 


showing 
and 


Consumption, Old and New Views on the Treatment of : 
Harveian Oration, Dr. C. Theodore Williams, 27 

Copper and its Alloys in Early Times, Prof. W. Gowland, 
F.R.S., 427; Influence of Oxygen on Copper containing 
Arsenic or Antimony, R. H. Greaves, 427; Copper 
Amalgam, А, Guntz and M. de Greift, 575  . 

Cornea, Possibility of Preserving the Human, in a Living 
State after Removal from the Body, P. Magitot, 436 

Cornwall REM Geological Society, 49 

Corrosion, History of: Corrosion of Condenser Tubes by 
contact with Electronegative Substances, Mr. Philip, 427 

Country-life Movement in the United States, Prof. L. H. 
Bailey, тот 

Crayfishes, Fresh-water, of Australia, Dr. Geoffrey Smith, 
199 

Crustacea : Crustacea of New Zealand Government Trawl- 
ing Expedition, Dr. C. Chilton, 156; New Zealand 
Crustaceans, Dr. C, Chilton, 157: Crustacea of Northum- 
berland and Durham, Canon Norman and Dr. G. S. 
Brady, 158; Crustacea of Norway: Copepoda Harpacti- 
coida, Prof. G. O. Sars, W. A. Cunnington, 276; the 
Life of Crustacea, Dr. W. Т. Calman, 180 

Crystallography: Interferential Method for the Determina- 
tion of the Moduli of Torsion of Crystals, M. Brillouin, 
32; Simple Graphic Method for determining Extinction 
Angles in Sections of Biaxial Crystals, 11. С. Smith, 165; 
Temperature at which Gypsum becomes Uniaxial, A. 
Hutchinson, 165; Rock Crystal: its Structure and Uses: 
Cantor Lectures, Dr. A. E. H. Tutton, F.R.S., 261, 291; 
die neue Welt der fliissigen Kristalle und deren Bedeutung 
für Physik, Chemie, Technik und Biologie, Dr. О. 
Lehmann, 314; Development of Crystal Faces, P. 
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Gaubert, 360; Crystallography and Practical Crystal 
Measurement, Dr. A, E Tutton, F.R.S., 439; 
Crystals, Dr. A. E. H. Tutton, F.R.S., 439 


D 
. 


Darwinism: Where Do We Come From? Is Darwin 
Correct? H. Morse, 242 

Date Palm, Khamedj, Disease of the, M. Trabut, 539 

Death-rate, Infantile, and Legislation, 592 

Deaths : Aitchison (James), 287; Allchin (Sir William), 521; 
Alleyne (Sir John G. N., Bt.), 591; Amsler (Jacob), 454 ; 
André (E. F.), 49; Andrée (Prof. Richard), 591; Ashcroft 
(Prof. Andrew G.), 255; Bashforth (Rev. Francis), 522; 
Binet (Prof. Alfred), 16; Bond (Dr. Francis T.), 221; 
Bornet (J. B. Edouard, For.Mem.R.S.), 321; Bovey (Dr. 
Henry Taylor, F.R.S.), 488, 520; Brown (John, F.R.S.), 
49, 83; Butlin (Sir Henry Trentham, Bart.), 455; Casey 
(George Edwards Comerford), 522; Christison (Dr. 
David), 419; (Prof, Coates 


G.C.S.I., 
220, 249; Inglis (Sir J. C.), 288; Irvine (W., I.C.S.), 49; 
Jex-Blake (Dr. Sophia), 354; Kemshead (Dr. W. B.), 
354; Lannelongue (Prof.), 288; Le Moine (Sir James), 
488; Liebmann (Prof. Otto), 384; Lister (Lord, O.M., 
F.R.S.), 521, (Sir W. Watson Cheyne, F.R.S.), 556; 
Lynn (William Thynne), 220; Maw (George) 561; 
Murray (George R. M., F.R.S.), 287; Oates (Eugene 
William), 118; Radau (M.), 288, 354, Correction, 414; 
Reichel (Lady), 130; Prof. Osborne Reynolds, F.R.S., 
590; Roberts (Dr. R. D.), 84; Sutherland (Dr. W.), 116; 
Topinard (Prof. Paul), 288, 322; Trevelyan (Dr. E. F.), 
221; Webb (Dr. W. W.), 118; Wilks (Sir Samuel, Bart., 
F.R.S.), 83; Young (Dr. A. H.), 592 

Dew in 1911, Sidney Skinner, 111 

Dew-ponds and the Dry Season, J. P. Clatworthy, 8; 
Edward A. Martin, 77 

Donkey, the Colour of a, Е. С. Spicer, 7 

Dust Explosions, Prof. W. Galloway, 147 

Dyes : Identification of the Commercial Dyestuffs, Prof. S. P. 
Mulliken, Prof. A. С. Green, 239; Chemistry of the 
Coal Tar Dyes, Prof. I. W. Fay, Prof. A. G. Green, 271 

Dynamics, a Treatise on, Prof. A. Gray, F.R.S. and Dr. 
J. G. Gray, 578 


Earth, the Age of the: Presidential Address, Prof. Т. H. 
Laby, 334 

Earwigs, British Species, Dr. M. Burr, 157 

Edinburgh University, Dr. T Whittaker appointed 
Professor of Mathematics, 571 

Education : International Council of Women, 163; Educa- 
tional Conferences in relation to Science in Public 
Schools, С. Е. Daniell, 393, 425; Juvenile Employment 
and Continuation Education, J. Wilson, 531 

Electrical Atom, Explanation of Deviating Values, Dr. E. 
Weiss, 493 

Electrical Engineering: Demand for Technical Men, 19; 
Electrically driven Reversing Rolling Mills and the Ilgner 
System, С. А. Ablett, Т. В. Mackenzie, 123 

Electrical Teaching in Schools, Prof. A, M. Worthington, 

.B., F.R.S., 413 

Electricity: Apparatus, Localising Minute Leaks іп 
Vacuum, F, W. Ashton, 42; Balance, Laboratory, with 
Electromagnetic Compensation for the Study of Systems 
giving off Gas with Sensible Velocity, G. Urbain, 573; 
Conductivity of Pure Ether, J. Carvallo, 269; Current: 
Relation between Current, Voltage, Pressure, and Length 
of the Dark Space in Different Gases, F. W. Aston and 
H. E. Watson, 469; Revolving Vectors, with Application 
to Alternating-current Phenomena, G. W. Patterson, 
513; Discharge, Further Observations on the Afterglow 
of Electric, Hon. R. J. Strutt, 66; the Dielectric Con- 
stant of Carbon Dioxide in the Neighbourhood of the 
Critical Point, L. Verain, 573; Disturbances due 10 
Alternating Currents, Protection of Installations with 
Weak Currents against, M. Girousse, 269; Emission of 
Electricity from Carbon at High Temperatures, Dr. J. A. 
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Harker and Dr. С. W. C. Kaye, 537; Ions, Mobility of 
the Positive and Negative, in Gases at High Pressures, 
Dr. Alois F. Kovarik, 401; Kerr Effect in Gases and 
Vapours, E. Giurgea, 402; Lighting: les Lampes Elec- 
triques, Prof. H. Pécheux, 512; der elektrische Licht- 
bogen: Experimentalvortrag, Prof. H. Th. Simon, 512; 
Measurement, Electrical, Practical Standards for, British 
Association Report, 128; Measurements of Small Dis- 
placements by Electrical Means, A. Guillet, 269; 
Potentials between 20,000 and 300,000 volts, Measurement 
of Explosive, P. Villard and H. Abraham, 269; Power, 
Electric, from the Mississippi, C. M. Clark, 162; 
Properties, Electrical, of the Alkali Metals, of Rhodium, 
and of Iridium, MM, Broniewski and Hackspill, 67; 
Resistance and ‘Thermoelectricity of Tantalum, Н. 
Pécheux, 269; Resistance of Special Steels, О. Boudouard, 
403; Sparks in Rarefied Air under the Action of a 
Magnetic Field, А, Righi, 437; Stress, Electric, between 
Two Unequal Spherical Electrodes, Maximum Value of, 
Dr. A. Russell, 234; Vegetation: the Electro-vegetometer, 
С. Е. Benham, 41; Electricity and Vegetation, Sir Oliver 
Lodge, F.R.S., 107; Influence of Electricity (Direct 
Current) on Development of Plants, Е. Kévessi, 539 

Electrochemistry : l'Evolution de l'Electrochimie, Prof. W. 
Ostwald, E. Philippi, 106; see also Chemistry, Physical 

Electromotive Force of the Normal Weston Element, Deter- 
mination in Absolute Measure, P. Janet and others, 32 

Embryology: Formation of Embryos in the Hop by the 
Action of the Pollen of Hemp, J. Tournois, 269; Sub- 
division of the Spinal Canal in the Lumbar Region of 
Chick Embryos, Helen Kelsey, 272; a Laboratory Text- 
book of Embryology, Prof. C. S. Minot, 347 

Encyclopaedia Britannica: Articles on Ancient History and 
Archeology from the New (11th) Edition, 342 

Engineering: Engineering Problems and the Education of 
Engineers: Presidential Address, Dr. W. C. Unwin, 
F.R.S., 92; Concrete Pile Foundations, “ Simplex " 
Method, A. Melville, 123; Manual of Civil Engineering 
Practice: Specially arranged for the Use of Municipal 
and County Engineers, F. Noel Taylor, 240 

Engines: Marine Engine Design, Prof. E. M. Bragg, 4; 
Design of Surface Condensers, R. M. Neilson, Mr. Weir, 
123; Engines and Boilers Practically Considered: a 
Handbook for Young Engineers, W. McQuade, 376; 
Notes on the Operation of Two Winding Engines, H. M. 
Morgans, 470 

Enteritis associated with Infection of the Intestinal Wall by 
Cyst-forming Protozoa in Australian Animals, J. A. 
Gilruth and L. B. Bull, 539 

Ethnology: Notes on West African Categories, R. E. 
Dennett, 38; Smithsonian Report, 163; Mafulu Mountain 
People of British New Guinea, К, W, Williamson, 164; 
Beach-la-mar, the Jargon of the W. Pacific, Wm. 
Churchill, Sidney H. Ray, 295; Africa: the Baganda, 
Rev. J. Roscoe, A. E. Crawley, 450; Indian Tribes of 
the Lower Mississippi Valley and Adjacent Coast, J. R. 
Swanton, Dr. A. С. Haddon, F.R.S., 527 

Evolution: Charles Darwin’s Earliest Doubts concerning 
the Immutability of Species, Prof. J. W. Judd, C.B., 
F.R.S., 8; Evolution of Plants, Dr. D. H. Scott, 
F.R.S., й: Evolution of Inoceramus in the Cretaceous 
Period, H. Woods, 200; Evolution, Life, and Religion, 
Rev. Е. В. Kirk, 208; Convergence in Evolution, Ог. A. 
Willey, F.R.S., 237; Some Neglected Factors in Evolu- 
tion: an Essay in Constructive Biology, H. M. Bernard, 
272; Momentum in Evolution: British Association Paper, 
Prof. Arthur Dendy, F.R.S., 301; the Doctrine of Evolu- 
tion: its Basis and its Scope, Prof. 11. E. Crampton, 
508 ; Einführung in Фе Deszendenztheorie, Prof. Karl С. 
chneider, 508; see also Chromosome 

Examinations: Place in Education, 197; Examinations in 
Secondary Schools, Prof. J. Wertheimer, 587 

Explosions, Dust, Prof. W. Galloway, 147, 212; A.,Shonk, 
212 

the‏ רל 

autriche, 67 

Eyes : Are Eyes ever Autophanous? Col. J. Herschel, R.E., 
F.R.S., 377; Dr. Alex. Hill, C. V. Boys, 4 
R. A. G., 446-447; the Luminosity of Cats’ Eyes, A. R. 
Hunt, 414; Human Eyes Shining, T. W. Backhouse, 517 


Mode of Firing, MM. Taffanel and 
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Feeble-minded, the: a Guide to Study and Practice, Dr. 
E. B. Sherlock, Sir 11. B. Donkin, 104; Feeble-minded- 
ness in Children of School Age, Dr. C. P. Lapage, Miss 
Mary Dendy, 104 

Fermentation : Einführung in die Mykologie der Nahrungs- 
mittelgewerbe, Prof. A. Kossowicz, 377; Einführung in 
die Mykologie der Genussmittel und in die Gürungs- 
physiologie, Prof. Alex. Kossowicz, Dr. A. Harden, 
F.R.S., 578 

Ferns: die Geographie der Farne, H. Christ, 136 

Fertilisers, Use of Phosphatic, in France, M. Risler, 429 

Fire-damp, see Chemistry 

Fireflies, Nature of Light emitted by, Puran Singh and 
S. Maulik, 111; F. A, McDermott, 279 

Fish: British Isles, Fresh-water Fishes of the, C. Tate 
Regan, 373; Colours of Fishes, W. B. Croft, 111; 
Drought, Fish and, J, Y. Buchanan, F.R.S., 107, 144; 
Eels: Breeding of the Eel, C. Müller, 462; Eels of 
Africa, Mr. Boulenger, 462; Faculty of Learning in the 
Marine Fishes Coris julis, M. Oxner, 573; Irish Fisheries 
Investigations, note, 463 ; Osteology of Scomberoid Fishes, 
E. A. Starks, 462; Photography: Marvels of Fish Life as 
Revealed by the Camera, Dr. F. Ward, 316; Salmon, 
Study of Scales of, Miss P. C. Esdaile, 132; Sting-rays, 
Fresh-water, of the Ganges, B. L. Chaudhuri, 337; see 
also Herring 

Fish-migration, 463 

Flint, Fracture of, by Nature and by Man, J. Reid-Moir, — 


295 

Flying Machine, see Aéronautics 

Food and Length of Intestine in Mammals, A. Magnan, 
437, 573 

Foot-and-Mouth Disease, Committee to Investigate, 116 

Forestry: Forest Flora of the Siwalik and Jaunsar Forest 
Divisions, U. Kanjilal, 5; Smithsonian Report, 11. 5. 
Graves, 162; Vocabulaire Forestier : Frangais—Allemand 
—Anglais, J. Gerschel, Prof. W. R. Fisher, 311; 
Forestry Education at Edinburgh University, 328; Forestry 
in Norway, S. Burtt Meyer, 360 

Fossils: Silurian Trilobites in Victoria National Museum, 
Е. Chapman, 304; New Species of Favosites from the 
Yass District, N.S. Wales, A. В. Walkom, 437; Fossils 
from Bray Head, Co. Wicklow, Rev. W. J. Ryan and 
T. Hallissy, 605; see also Paleobotany 

Fowls, see Bird 

France and the Endowment of Research, A. E. Crawley, 


317 

Frogs and Toads, Habits of British, G. A. Boulenger, 199 

Frost, Glazed, Ch. Harding, 414; a Reminiscence, Prof. 
R. Meldola, F.R.S., 447; E. R. Marle, 484; W. Ermen, 
550; Hon. Rollo Russell, Ch. Harding, A. Watt, F. G. 
Belton, E. W. Jeffreys, 516 

Fungi, Life of, in Fatty Acids, A. Roussy, 99; Chemical 
Composition of some of the Higher Fungi, A. Goris and 
M. Mascre, 201 

Furs, Rubber-backed Moth-proof, 19 


Gardening: the Herb-garden, Miss Frances A. Bardswel!, 
103; Gardens shown to the Children, Janet Н. Kelman 
and Olive Allen, J. A. Henderson, 444; Farm and 
Garden Rule-book, L. H. Bailey, 512 

Genetics of Plants: Einführung in die experimentelle 
Vererbungslehre, Prof, E. Baur, 36 

Geography : 

General: Text-book of Geography, G. Cecil Fry, 5; 
Modern Geography, Dr. M. I. Newbigin, 39; the 
Nations of the Modern World: an Elementary Study 
in Geography, H. J. Mackinder, 73; British: Aber- 
deenshire, A. Mackie; Huntingdonshire, Rev, W. M. 
Noble; Ireland, O. J. R. Howarth; Worcestershire, 
L. J. Wills, 73; Canada: Historical Geography of, 
J. D. Rogers, 440 

Geography, Anthropo-: Influences of Geographic Environ- 
ment, Ellen C. Semple, 101 

Geology : 

General: the Changeful Earth: an Introduction to the 
Record of the Rocks, Prof. G. A. J. Cole, 37; the 
Student's Lyell: the Principles and Methods of Geology, 
as applied to the Investigation of the Past History of 
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Geology (continued) : 
the Earth and its Inhabitants, with Historical Intro- 
duction, Prof. J. W. Judd, C.B., F.R.S., 38; Geology 
for Engineers, Lieut.-Col. R. F. Sorsbie, R.E., 171; 
Secrets of the Hills, and how Ronald Read Them, 
Sterling Craig, 347 
British: Field Note-book of Geological Illustrations, 
Hilda D. Sharpe, 74; Channel Islands : Petrology, Prof. 
T. С. Bonney, 199; Herefordshire: an Inlier of 
Longmyndian and.Cambrian at Pedwardine, Dr. A. H. 
Cox, 603; Isle of Wight and South of England Inter- 
glacial Gravel Beds of the, Prof. E. Hull, 164; Lea, 
a Late Glacial Stage in the Valley of the River, 
subsequent to the Epoch of River-drift Man, S. H. 
Warren and others, 470; Mayo, Ordovician and 
Silurian Rocks of the Kilbride Peninsula, С. Т. 
Gardiner and Prof. 5. H. Reynolds, 402; Somerset, 
the Faulted Inlier of Carboniferous Limestone at 
Upper Vobster, Dr. T. F. Sibly, 267; Suffolk, Glacial 
Sections at Sudbury, Rev. E. Hill, 402 
Foreign: Africa, West, Parabolic Form of the Exposed 
Acid Crystalline Rocks in, H. Hubert, 67; Arizona, 
the Grand Сайоп of, D. W. Johnson, 22 ; Brandenburg, 
Geologische Ausflüge in der Mark, K. Hucke, 140; 
Costa Rica, Geology of a Part of, J. Romanes, 267; 
Malay States, the Gopeng Beds of Kinta, J. B. 
Scrivenor, 164; New Zealand: Graptolites from Pre- 
servation Inlet, West Coast of New Zealand, T. S. 
Hall, 33; Geology of New Zealand, Prof. J. Park, 
309; United States, Geological Work in the, 21 
Geometry : Non-Euclidean Geometry, H. de Sadow-Pittard, 
Dr. D. M. Y. Sommerville, 8 ; a First Book of Geometry, 
J. V. H. Coates, 105; Theoretical Geometry for Beginners, 
C. H. Allcock, 105; Solid Geometry, C. Godfrey, 
M. V. O., and A. W. Siddons, 105; Engineering Descrip- 
tive Geometry, Commander F. W. Bartlett and Prof. 
T. W. Johnson, 105; a New Geometry, W. M. Baker and 
A. A. Bourne, 207; Parametric Coeflicients in the Dif- 
ferential Geometry of Curves, Dr. S. Mukhopadhyaya, 
207: Theory of Complex Cartesian Coordinates, Prof. 
G. B. Mathews, F.R.S., 279; Sur la Notion de Courbure, 
et sur quelques Points de Geométrie infinitésimale non 
euclidienne, C. Cailler, Prof. Bryan, F.R.S., 580; Some 
Differential Properties of the Orthogonal Trajectories of 
a Congruence of Curves, R. A. P. Rogers, 605 


"Geophysical Research: Presidential Address to Washington 


Philosophical Society, Dr. A. L. Day, 331 


Gifts and Grants to Science and Education : 


Hritain: Agricultural Research Institutes, a grant of 
30,000l. per annum from the Development Fund, 560; 
Rothamsted, 2000l, annually, proposed by the Minister 
for Agriculture, 591; Aviation, Army Aéroplane Bat- 
talion, 75l. to Officers towards ל‎ the War 
Office, 15; Army and Navy School of Aviation on 
Salisbury Plain, and other Aviation Services, 322,000l. 
(an increased provision of 177,000l.), Government, 502 ; 
Birmingham University, a penny rate to realise 
16,000/., recommended by the Education Committee, 
468, 536; 250l. per annum for a Lectureship on Mine 
Rescue Work, the Coal Owners’ Association of the 
S. Midland District, 570; Cambridge University, 
Research Studentship in Physiology of rool. every 
other year, Dr. J. B. Hurry, 500; Edinburgh Univer- 
sity, Forestry Department, 9oool, 328; London: 
Bedford College for Women, 100,000. Endowment 
Fund, 77,0001. from the ое 50001. from the Gold- 
smiths’ Co., and various subscriptions, 266, 468, 536; 
London: Horniman Museum Extension, 455; London: 
ו‎ College for Women, 10,000., from the Gold- 
smiths’ Co., 468 ; London: King’s College for Women, 
Household Science Department, 100,0001., the Marquis 
of Anglesea, Mrs. Wharrie, and others, sor; London, 
University College, 7000l, A. К. T. Momber, 65, 
1000L, Mr. and Mrs. Walter Baily, 233, New School 
of Architecture, 30,000l., Anon., 266, Chemical Depart- 
ment, roool. from the Goldsmiths' Co., 468; University 
College Hospital, roool., Mrs. C. Kayler, 130; National 
Physical LAhontibey. 1000l., from the Goldsmiths' Co., 
468; Southampton, Hartley University College, 20,9621. 
from various sources towards the 31,0001. required 
by April 1, 603; Wales, University College of, at 


Aberystwith, 6020l. for а Professor’s Year of Travel 
Fund, from the late Dr. R. D. Roberts, 434 
Africa: South African Research Workers, five grants, 
totalling 250l., from the Joint Committee, 522 
Australia: Sydney University, three new chairs, 25001. 
for extension of existing departments, and grants for 
apparatus and library, Government Grant, 571; Uni- 
versity of Adelaide, endowment for Lowrie Post- 
graduate Scholarships, Апоп., 593 | 
Canada: McGill University, Endowment Fund, 300,0001., 
collected in five days, 163 
India, Education Fund for Europeans and Eurasians in 
India, 66001. (a lakh of rupees), Anon., 468 
„Jerusalem, for а Jewish College, 80,000l. from a Jewish 
Native of India, 400 
Nobel Prizes, 84 
Paris Academy of Sciences, 10,000l. to facilitate Research 
by Young Scientific Men, Prince Roland Bonaparte, 
201, 219; Paris University, 20,000L, from Marquise 
Arconati Visconti, 302, 336; 50001, from С. Leygues, 
60001. from D. Weill, 368-3 
United States: Agriculture, National Department of, 
3,094,1271. Government Grant, 565; Allegheny Ob- 
servatory, 2000l, 336; American Association for the 
Advancement of Science, 1000l, the late Miss J. M. 
Smith, 336; American Museum of Natural History, 
20,000L, New York Botanical Garden,  10,000l., 
American Geographical Society, soool., all from the 
late D. О. Mills, 266; Beloit College, 10,000, Mrs. 
Rufus Н, Sage, 536; Brown University, 80,000, by 
subscription, 65; Bryn Mawr College for Women, 
125,0001., the late Miss E. С. Woerishoffer, 96; Cali- 
fornia University and Huron College, 680 
from the late Mrs. Jan K. Sacher, 336; Columbia 
University, New York, 507,000l. in benefactions during 
the year, including 195,000 by the will of J. S. 
Kennedy, and 40ool. by the will of Miss Phoebe C. 
Swords, 165, 267; 16,2601. in gifts, including 6000l. 
from Dr. W. H. Nichols, and soool. from Mrs. Russell 
Sage, 603; Dartmouth College, the Hitchcock Mansion 
and Estate, valued at 10,000L, Howe Library of 
Hanover, 10,000l., the late Mrs. E. Н. Hitchcock, 501; 
POUR University, an extra 41,600L, State Grant, 
163; Minnesota University, 2000l, State Grant, 163; 
Oberlin College, 100,000l. endowment fund, 603; Pitts- 
burg University, 2000l, 336; Princeton University, a 
prong plant costing 25,000/., Ch. Scribner, 65; St. 
wrence University, 40,000., 336; Seismological 
Society of America, 1000, К. W. Sayles, 536; Stan- 
ford University, 20007. for library dealing with diseases 
of the eye, ear, &c., Prof. A. Barkan, 31; Transylvania 
University, 50,0001., subscriptions, 603; Washington : 
National Geographic Society and American Forestry 
Association, each 10001., School of Liberal Arts and 
Sciences, 1000[., 336; Wisconsin University, buildings 
costing 200,000, 369; Various Universities and 
Colleges, 801,000[., the late J. S. Kennedy, 96; Six 
Colleges and Universities, 127,000l., the General Educa- 
tion Board, 130 
Glaciers: Glaciology in the United States, 22; Character- 
istics of Existing Glaciers, Prof. W. H. Hobbs, 71; 
Etudes Glaciologiques en Savoie, Prof. T. G. Bonney, 
F.R.S., 415; Glaciers in S. Norway, J. Rekstad, Dr. 
Machaéek, 460 
Globe, Wilson’s Folding, 5 
Gold Field, Hedley, British Columbia, 296 
Golden Bough, the: a Study in Magic and Religion, Prof. 
J. G. Frazer, A. E. Crawley, 203 
Greek Question at Oxford, 156 
Guiana Forest, In the, J. Rodway, 518 
Gun Sighting, New System invented by H. Ommundsen, 
Sir С. Greenhill, F.R.S., 


Health Congress to be held in Berlin in July, 17 

Heat: Senior Heat, Dr. R. W. Stewart and Dr. J. 
Satterly, 107; Cubical Expansion of Fused Silica, F. J. 
Harlow, 234; Simple Relation between Coefficient of 
Expansion of Liquids and the Temperature, M. Oswald, 


43 
Heredity: Heredity and the Jew, Dr. R. N. Salaman, 
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во; Effects of Crossing the Sea-urchins Echinus 
esculentus and Echinocardium cordatum, Prof. E. W. 
MacBride, 131; Inheritance of Mental Characters, Dr. 
C. Walker, 134, 175, 278; Dr. G. Archdall Reid, 168, 
210; Sir Н. Bryan Donkin, E. Lawrence, 210; “ J. M.," 
515; das Verhalten fluktuierend variiender Merkmale bei 
der Bastardierung, Tine Tammas, 227; Inheritance of 
Dun Coat-colour in Horses, Prof. J. Wilson, 337; die 
Mneme als erhaltendes Prinzip in Wechsel des organi- 
schen Geschehens, R. Semon, Prof. A. Dendy, F.R.S., 
371; the Mnemic Theory of Heredity, Dr. Walter Kidd, 
«16; Dr. С. Archdall Reid, Dr. J. Beard, Prof. Arthur 
Dendy, F.R.S., 585; a Breeding Experiment with 
Pheasants, Mrs. Rose Haig Thomas, 572 

Herring, Scales of, as an Index to Age, Prof. d’Arcy W. 
Thompson, gi see also North 

History : the Wanderings of Peoples, Dr. A. C. Haddon, 
F.R.S.,. 209 

Horse: the Faras-Nāma-e Rangin: or the Book of the 
Horse, “ Rangin,” Lieut.-Col. D. С. Phillott, 172; 
Inheritance of Dun Coat-colour, Prof. J. Wilson, 337; 
Parasites of Equine Biliary Fever, Prof. Nuttall, 605 

House-fly, Disease Carrier: an Account of its Dangerous 
Activities and of the Means of Destroying it, Dr. L. O. 
Howard, 345 : 

Hymenoptera, Collection of Parasitic (chiefly bred), made 
by W. W. Froggatt in New South Wales, P. Cameron, 
437: Revision of Australian Species of the Genus 
Cerceris, R. E. Turner, 437 


Ice, Concentric Joints in, H. J. F. Gourley, 414; Julia R. 
Grugell, 492 

Illustration: die moderne graphische Reproduktion: ein 
Führer durch das Gebiet des Illustrationswesens, L. P. 
Mosler, 243 

India: Indian Fibre Plants, Mr. and Mrs. A. Howard, 17; 
Handbook for Travellers in India, Burma, and Ceylon, 
171; Milling and Baking Qualities of Indian Wheat, 
Mr. and Mrs. A. Howard, 282 ; Indian Saltpetre Industry, 
J. W. Leather and Jatindra Nath Mukerji, 330; Father 
A. Monserrate's “ Mongolicee Legationis Commentarius,” 
Rev. Н, Hoston, 337; the King on Education in India, 
361; Sport on the Nilgiris and іп Wynaad, Е. W. Е. 
Fletcher, 379; Survey of India: Report, Col. 8. С. 
Burrard, R.E., F.R.S., 389; the Journals of Major J. 
Rennell, First Surveyor-General of India, 417; Phos- 
phorus in Indian Foodstuffs, B. Hooper, 594 

Inheritance, see Heredity 

Insects: Destructive: Spruce Budworm (Tortrix fumi- 
ferana) and Larch Saw-fly, Dr. С. С. Hewitt, 89; the 
Life and Love of the Insect, J. H. Fabre, A. T. de 
Mattos, 106; Legislation against Insect Pests and Plant 
Diseases, 127; Insect Pests in Canada, Dr. С. Gordon 
Hewitt, 567 

Institution of Civil Engineers, Presidential Address, Dr. 
W, C. Unwin, 92 

Institution of Engineers and Shipbuilders in Scotland, 123 

Intestinal Length and Nature of Food in Mammals, A. 
Magnan, 437, 573 

Iron: the Corrosion of Iron and Steel, Dr. J. .Newton 
Friend, 37; Sinhalese Iron of Ancient Origin, Sir R. 
Hadfield, 197 


Kala-azar, Etiology of, Capt. W. S. Patton, 
Surgeon-General Bannerman, 555 

Kinematography, Micro-, 213 

King’s Evil, the, Dr. Raymond Crawfurd, Sir T. Clifford 
Allbutt, K.C.B., F.R.S., 169 
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Labrador, Animal Sanctuaries in, Lieut.-Col. W. Wood, бо 
Lands in U.S.A., Reclamation of’ Arid: Smithsonian 
Report, Е. Н. Newell, 162 
Leucocytes, Induced Action of, Sir Ronald Ross, K.C.B., 
|! -Е,К.5., 231 b 
Light: General: Treatise on Practical Light, Dr, R. S. 
Clay, 510; Absorption: Influence of the Solvent on 
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Position of Absorption Bands in Solutions, Dr. T. H. 
Havelock, 97; Absorption of Light by Inorganic Salts, 
Dr. Houstoun and others, 604; Apparatus: an Optical 
Sphygmo-oscillograph, Ch, Bouchard, 573; Colour: 
Action of Coloured Light on the Chlamydomonas, P. 
Desroche, 166; Synthesis of Complementary Colours by 
Gratings, E. Estenave, 402; Destruction of the Diastases 
by Light, Mechanism of the, H. Agulhon, 133; Disper- 
sion, Optical, Dr. T. H. Havelock, 97; Fluorescent 
Bodies, Propagation of Light in, J. Becquerel, 1333 
Illumination: its Distribution and Measurement, A. P. 
Trotter, 72; Daylight Illumination, Prof. L. Weber, 600; 
the Prism-binocular, 589; Projection of Figures in Full 
Relief, “ Curious,” 176; Reflectors: New Method of 
Testing Curvature of Parabolic Mirrors, Т. Thorp, 132; 
Nickel-on-glass Reflectors, Prof. R. W. Wood, 358; 
Stereoscopisches Sehen und Messen, Carl Pulfrich, 23 ; 
Stress in a thin пари и Plate subjected to Shear, 
Optical Determination of the Variation of, Prof. Е. С. 
Coker, 538 

Lightning, Protection of Observatories at High Altitudes 
against, J. Vallot, 133 

Lipoids and Nutrition, Prof. Stepp, 157 

London University Guide and University Correspondence 
College Calendar, 1912, 75; University Education in 
London : Evidence issued by the Royal Commission, 313 ; 
London University ‘ External” Degrees, Sir Wm. 
Ramsay, K.C.B., F.R.S., 445, Dr. A. D. Waller, F.R.S., 
Prof. T. Johnson, W. J. Oakes, 567 


Magnesium, Actions of Nitrogen and Oxygen on, C. 

Matignon and M. Lassieur, 436 

Magnetism : Senior Magnetism and Electricity, Dr. R. H. 

Jude and Dr. J. Satterly, 107; Magnetic Observations 

made at the Government Observatory, Bombay, 1846- 

1905, and Discussion, N. A. F. Moos, 113; Magnetisa- 

tion of Nickel, Cobalt, and their Alloys, P. Weiss and 

О. Bloch, 133; Magnetic Observations in' 5. са, 

1910-11, J. C. Beattie, 167; Magnetic Transition Tem- 

perature of Cementite, S. W. J. Smith, W. White and : 

S. G. Barker, 235; Terrestrial Magnetism, Dr. L. 

Dunoyer, 564; Earth Inductor versus Dip Circle for 

determining Magnetic Dip, 595; Thermomagnetic Pro- 

perties of 43 Chemical Elements, Prof. Honda, 505 

Malaria in India, Major W. H. Kenrick, Col. J. R. Adie, 
Major S. R. Christophers, Sir Ronald Ross, K.C.B., 
F.R.S., 284 

Mammals: Mammals collected in W. China by Mr. M. 

Anderson, Oldfield Thomas, 98; the Age of Mammals in 

Europe, Asia, and North America, Prof. H. Fairfield 

Osborn, 135; Longevity and Relative Viability in 

Mammals and Birds, Dr. P. C. Mitchell, F.R.S., 286; 

the Origin of Mammals: British Association Discussion, 

Prof. G. Elliot Smith, F.R.S., Prof. A. Keith, F.R.S., 

Dr. С. W. Andrews, Dr. Marett Tims, 293; Mammary 

Glands of the Australian Cat, C. H. O'Donoghue, 386; 

a Further Collection of Mammals from Egypt received 

from Capt. S. S. Flower, J. L. Bonhote, 572 

Man: Neanderthal Teeth found in Jersey, Messrs. Keith 
and Knowles, 51; Discovery of Human Skeleton beneath 

Boulder Clay near Ipswich, 489 ` 

Manure, Peat-moss Litter, 51 

Maps, 87; Geological and Topographical: Handbook for 
the Geologist and Civil Engineer, 411 

Mathematics : 

General: the Teaching of Mathematics, London County 
Council Report, 147; Teaching of Elementary Mathe- 
matics, Prof. 11. 8. Carslaw, 147; Mathematics in 
English Schools, C. Godfrey, 226; Grandeurs et 
Nombres—Arithmétique Générale, Prof. E. Dumont, 
274; Democratisation of Mathematical Education : 
Presidential Address, Prof. E. W. Hobson, F.R.S., 
496; Mathematical and Physical Papers: vol. vi., 
Voltaic Theory, Radio-activity, Electrons, Navigation 
and Tides, Miscellaneous, the Right Hon. Sir William 
Thomson, Baron Kelvin, O.M., P.C., G.C.V.O., 
arranged and revised by Sir Toseph Larmor, Sec. R.S., 
M.P., 543; Lehrbuch der Mathematik: Einführung in 
die Differential- und Integralrechnung, und in die 
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Mathematics. (continued) : 
analytische Geometrie, Prof. G. Scheffers, Prof. G. H. 
Bryan, F.R.S., 579: Calcutta Mathematical Society, 
Proceedings of the, Prof. G. H. Bryan, F.R.S., 580; 
Revista de la Sociedad matemática espanola, Prof. 
G. H. Bryan, F.R.S., 580 

Special: Algebra and Geometry, Lectures on Fundamental 
Concepts of, Prof. J. W. Young, W. W. Denton, 409; 
Algebraic Numbers: Introduction à la Théorie des 
Nombres Algébriques, Prof. J. Sommer, Prof. A. Lévy, 
443; Calculus: Vorlesungen über Variationsrechnung, 
Prof. O. Bolza, Prof Bryan, F.R.S., 579; Elliptic Per- 
turbative Functions used. in Theories of Planetary 
Motion, Algebraic Development of, R. Т. A. Innes, 
166; Groups of Finite Order, Theory of, Prof. W. 
Burnside, F.R.S., .170; Hindu Mathematics: Biblio- 
graphy, С. R. Kaye, 337; Integrals, Elementary : a 
Short Table, Dr. T. J. I’a. Bromwich, F.R.S., 444; 
Mersenne's Numbers, H. J. Woodall, 32; Notation for 
Mathematics, a Logical, R. T. A. Innes, Prof. Bryan, 
F.R.S., 579; Probabilities: Shuffling of Cards, Е 
Borel, 403; Tables, Fifty Useful Metric Equivalent, 
107; Vectors,- Revolving, and Alternating-current 
Phenomena, Prof. С. W. Patterson, 513. See also 
Algebra and Geometry 

Mathematical Physics: die Integralgleichungen: und ihre 

Anwendungen in der' mathematischen Physik, A. Kneser, 

Prof. G. H. Bryan, F.R.S., 579; Untersuchungen über 

Oszillationstheoreme, - Dr. O. Haupt, Prof. Bryan, 
RS; 579; die Ran Differentialgleichungen der 

mathematischen Physik, nach Riemann's Vorlesungen 

bearbeitet, Prof. H. Weber, Prof. Bryan, F.R.S., 579 

Mechanical Science: Effects of Holes and Semicircular 

Notches on Distribution of Stress in Tension Members, 

Prof. Coker, 164; Influence of the Ratio of Width to 

Thickness upon apparent Strength and Ductility of Flat 

Test Bars af Soft Steel, W. Gordon and G. H. Gulliver, 

303; Testing of Plane Surfaces, Ог. P. Е. Shaw, 470; 

Elastic Strength of Flat Plates, W. J. Crawford, 604 

Mechanics : : 

General : Elementary Applied Mechanics, Prof. A. Morley 
and W. Inchley, 75; Playbooks of Science: Mechanics 
and Some of its Mysteries,- V. T. Johnson, 140; 
Elements of Mechanics, with Numerous Examples, 
G. W. Parker, 207; Text-book of Mechanics: vol. iii., 
Mechanics of Materials, Prof. L. A. Martin, 276; die 
Prinzipien der Mechanik für eine oder mehrere abhiin- 
gige Variabeln, L. Königsberger, Prof. Bryan, F.R.S., 
580; Theoretische Mechanik, Prof. R. Marcolongo, 
Prof. H. E. Timerding, Prof. Bryan, F.R.S., 580 

Special: Adherence of- Flat Surfaces, H. M. Budgett, 
198; Magnus, the Phenomenon of, A. Lafay, 269; 
Mass, the Definition of, H. S. A., the Reviewer, 78; 
Pressure, Internal, of Fluids and Determination of 
Absolute Zero, E. H. Amagat, 98; the Pressure of a 
Blow, Prof. Bertram Hopkinson, F.R.S., 531; Resist- 
ance to the Motion of a Mercury Thread in a Glass 
Tube, G. D. West, 198; the Unit of Momentum, Prof. 
F. R. Barrell, Prof. J. Perry, F.R.S., 144 

Medical Science: Medical Science of To-day: a Popular 

Account, Dr. Willmott Evans, 40; Smithsonian Report, 

162; Medical Work of the Local Government, Prof. 

R. T. Hewlett, 296; Beit Memorial Fellowships for 

Medical Research, 297: Reports from the Laboratory of 

the Royal College of Physicians, Edinburgh, 311; Medi- 

cines, Ancient and Modern, Dr. Oliver Davis, 562; 

History of Medicine, Prof. M. Neuburger, E. Playfair, 
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Melanesia: Islands of Enchantment, Florence Coombe, 554 

Mendelian Distributions, Point Binomials and Multinomials 
in Relation to, Dr. J. Brownlee, 303; Mendelian Experi- 
ments on Fowls, J. T. оран, 572 

Mental Defect, see Feeble-mind 


Mental Processes, New Method of Measuring, Dr. С. К.. 


Jeffrey, 200 

Mercury Vapour Lamp, Quartz: Action of Rays upon 
Colorability of Acid-resisting Bacilli, А. Rochair and 
G. Colin, 269 

Metallurgy: Metallurgy and Engineering, Mutual Develop- 
ment, Prof. H. Louis, 18; Melting and Boiling Points of 
Metals, Drs. Holborn and Henning, 19; Distillation of 
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Binary Mixtures of Metals in Metals in Vacuo, A. J. 
Berry, 198; Structure of Ternary Alloys, С. Н. Gulliver, 
604; see also Alloys and Testing 

Meteorites: the El -Nakhla Meteorite, S. Meunier, 33; 
Меѓеогіс Stone which recently Fell in Egypt, Dr. С. T. 


Prior, 165; South African Meteorites, W. A. Douglas 
Rudge, 565 ` 

Meteorology : 
General: Weather in the Seventeenth Century, W. 


Sedgwick, 18; the Weather of 1911, the Right Hon. 
Sir Edward Fry, G.C.B., F.R.S., 77, 244; Com- 
mander С. Hepworth, 112; Dr. W. N. Shaw, F.R.S., 
141, 244; W. H. Dines, F.R.S., 175, 348; Ch. Harding, 
199, 358; L. W. Bonacina, 244; Dr. Wilhelm 
Krebs, 279; A. Schmauss, 348; J. I. Craig, 348, 378; 
the Weather of 1911 and the Ultra-violet Radiations of 
the Sun, Dr. C. Ramsauer, 212; Abnormal Weather of 
1911 in S. America, R. С. Mossman, 492; Weather 
Science: an Elementary Introduction to Meteorology, 
Е. W. Henkel, 102; Results of Meteorological Ob- 
servations at the Radcliffe Observatory, Oxford, 
1900-05, Dr. A. A. Rambaut, F.R.S., 428; on Meteoro- 
logical Research, Dr, H: .א‎ Dickson, 470; Obstacles 
to the Progress of Meteorology, Prof. Cleveland Abbe, 
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Special: Electrical Manifestations of Storms and Cyclones, 
Origin of, С. Le Cadet, 133; Forecasting Weather, 
Dr. W. N. Shaw, F.R.S., Dr. Hugh Robert Mill, 575 ; 
Halos, Solar, and Brocken Spectres, W. Larden, 303; 
Observation of Solar Halos in Africa, Anon., J. G. 
Orchardson, 359; Pressure and Temperature in a 
Column of Air, Statical Changes of, that accompany 
Changes of Pressure at the Bottom, W. H. Dines, 
303; Rain and Snow at the Observation Stations of the 
Charcot Antarctic Expedition, , Ammonia in the, A. 
Miintz, E. Laine, 33; Storm in North Sea, Behaviour 
of Heavy, 18; Swiss Observations, 1864-1900, 542; 
Temperature, Causes and Effects of Variation in the 
Range of, Dr. and Mrs. J. R. Sutton, 166; see also 
Atmosphere, Climatology, Frost, Wind. 

Metric System adopted in Siam, 489 

Microbiology, see Fermentation 

Microkinematography, J. Е. Barnard, “ the Writer of the 
Article," 312 

Microscopic Objectives and Accessories, New, 329 

Microscope Stands, 245, 351; J. Rheinberg, 348; J. A. Т.. 
Sutcliffe, 378, si: E. Barnard, 412; H. C. Chadwick, 
448; “ F. R.M.S.," 515; Е. R. Brand, 549, 587 

Milk: Milk of Indian Cows, Messrs. Meggitt and Mann, 
491; Machine-drawn versus Hand-drawn Milk, .א‎ 
Macdonald, 539 

Mineralogy: Réle of Water in Minerals, Dr. W. W. 

Coblentz, 52; Dufrenoysite, associated with Seligmannite, 

from the Binnental, R. H. Solly, 165; Striiverite from 

the Malay States, T. Crook and S. J. Johnstone, 165; 

Occurrence of Ankerite in Coal, T. Crook, 165 ; Supposed 

New Mineral from Du Toit’s Pan, Kimberley, B. de 

St. J. Van der Riet, 166; the World's Minerals, L. J. 

Spencer, 242; НА Dr. Е. H. Hatch, 513; 

Flotation of Minerals: Oil Attachments, K, A. Mickle, 


§39 : : 
Mining: Unwatering Tresavean Mine, C. Brackenbury, 
470; Stoping at the Calamon Mine, E. P. C. Sullivan, 
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Mitosis, Reappearance of the Nucleolus in, E. J. Sheppard, 
86 


Molecular State of Bodies in Solution, New Hypotheses, 
P. Girard and V. Henri, 133; Mechanics of the Water 
Molecule, Dr. К. A. Houstoun, 401 

Mosses of New Zenland, Some, H. N. Dixon, 267 

Moth Nonagria neurica, Messrs. Porritt and Bankes, H. M. 
Edelsten, 89 

Motors, Balancing of, L. Lecornu, 268 

Mould, Aspergillus niger, Manganese and Formation of 
Conidia of, С. Bertrand, 573; Influence of Suppression 
of Zinc on Secretion of Sucrase by, M. Javillier, 573; 
see also Botany 

Museums: Preserving and Cleaning Antiquities, O. A. 
Rhousopoulos, 86; La Plata Museum, Dr.’ Moreno, Dr. 
E. H. Ducloux, 395 \ 

Mythological Study, 5. Reinach, 17 
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Natural History: Animal Sanctuaries in Labrador, Lieut.- 
Col. W. Wood, 60; Natural History of Tyneside, L. Gill 
and others, 158; Natural History and Antiquities of 
Selborne, Gilbert White, 174; “ My Tropic Isle,” E. J. 
Banfield, 283; Man and Beast in Eastern Ethiopia, J. 
Bland-Sutton, Sir H. H. Johnston, G.C.M.G., K.C.B., 
346 

Natural Selection in Man, E. C. Snow, 361 

Nature Study: the Adventures of Jack Rabbit, R. Kearton, 
Grace Kearton, 174; the Process of the Year, H. H. 
Brown, 209; Methodical Nature Study, W. J. Claxton, 
411; In the Guiana Forest: Studies of Nature in relation 
to the Struggle for Life, J. Rodway, 518; a Nature 
Calendar, Gilbert White, 584 

Nautical Almanacs: International Conference at Paris, 149 

Navy: Admiralty Reorganisation, 353 

Newfoundland, Physiography of, W. H. Twenhofel, 594 

New Zealand Scenery Preservation Board, 17; New 
Zealand, Sir Robert Stout, K.C.M.G., and J. Logan 
Stout, 75 

Nitrocellulose Industry, Dr. E. С. Worden, 69; Action of 
Heat on Nitrocellulose, R. Fric, 403 

Nitrogen: Commercial Manufacture of Pure Nitrogen, G. 
Claude, 33; a Chemically Active Modification of Nitrogen 
produced by the Electric Discharge, Hon. К. J. Strutt, 
97, 537; Spectroscopic Investigations in connection with 
the Active Modification of Nitrogen, Hon. R. J. Strutt 
and A. Fowler, 198; Methods of Observation of Dissocia- 
tion of Nitrogen Peroxide, A. Colson, 573 

Norsemen in America: Lecture at the Royal Geographical 
Society, 51 

North Sea Herrings, J. Hjort and E. Lea, 523 

Nutrition: Lipoids and Nutrition, Prof. Stepp, 
Nutritional Value of Individual Proteins, Dr. 
Osborne, Dr. L. B. Mendel, Edna L. Ferry, 181 
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Ophthalmic Practice, an International System of: Thera- 
peutics, Dr. A. Darier, S. Stephenson, 137 

Osmosis, the Mechanism of, E. Fouard, 269 

Oxygen: Apparatus of Precision for the Use of Oxygen 
Gas in Physiology and Therapeutics, R. Bayeux, 166 

Oysters: Crepidula fornicata, the “ Slipper Limpet," Dr. 
J. Murie, 132; Feeding Habits of Crepidula, J. H. 
Orton, 213; Discovery of Later Stages of the Free- 
swimming Larva of the Canadian Oyster, Dr. J. Stafford, 
456; Purification of Oysters in Filtered Artificial Sea- 
water, E. Bodin, 573 

Ozone, Physiological Influences of, L. Hill and M. Flack, 
233; Industrial Uses of, Dr. Е. Mollwo Perkin, 551 


Pace-length and Stature, Relation, Prof. Hammer, 457 

Paleobotany: History of Fossil Botany, Dr. D. Н. Scott, 
18; the Évolution of Plants, Dr. D. H. Scott, F.R.S., 
30; the Paleozoic Fern Zygopteris Grayi, Dr. D. Н. 
Scott, 132; a Suggested Reform in Paleobotany, Dr. 
Marie C. Stopes, 168; Forbesia cancellata, gen. et sp. 
nov., Prof. T. Johnson, 23s: Floras of the Irish Car- 
boniferous Rocks: Ballycastle, Antrim, E. A. Newell 
Arber, 337 

Paleolithic Paintings near Valencia, l'Abbé Н, Breuil, 562 

Palwontology : Devonian Fauna of the Ouray Limestone in 
Colorado, E. M. Kindle, 21; California, Paleontology of 
the чак District, К. Arnold, 21; Fauna of the Phos- 
phate Beds of the Park City Formation іп Idaho, 
Wyoming, and Utah, G. H. Girty, 21; Cambrian Fauna 
on the North American Continent, С. D. Walcott, 22; 
Blattide of the Commentry Coal-measures, Е. Meunier, 
67 ; Palzontologia Indica : ו‎ of the Ranikot Beds of 
Sind, M. Cossmann and С. Pissarro, Е. УМ. Vredenburg : 
Fauna of the Spiti Shales, Prof. Dr. V. Uhlig, 531; 
Lower Tertiary Mollusca of the Fayum Province of 
Egypt: Presidential Address, R. Bullen Newton, 538; 
Permian Vertebrata of North America, Dr. E. C. Case, 
«ба: Gibraltar Cave Exploration, Dr. W. L. H. Duck- 
worth, 604 

Papua, Expedition into the Western Part of: Royal Geo- 
graphical Society Lecture, Hon. M. Staniforth Smith, 525 

Parabolic Mirrors, Testing, T. Thorp, 132 

Paralysis, Infantile, 85 


Parasites of Equine Biliary Fever, Prof. Nuttall, 605 

Paris Academy of Sciences: Prize Awards, 327; Prizes 
proposed for 1913, 359 

Parliament, In and Out of: Reminiscences, the Right 
Hon. R. Farquharson, Р.С., 546 

Pathology : Growth Changes in Acromegaly, Prof. A. Keith, 

50; Aids to Pathology, Dr. H. Campbell, 106; Ventila- 

tion of the Lung in Chloroform Narcosis, С. A. ВисК- 

master and J. A. Gardner, 131; Mechanism of Troubles 

of Arterial Circulation leading to Arterio-sclerosis, A. 

Moutier, 166 

Petrol Tramcar at Heysham, 493 

Pets, Domestic: the Boy Fancier, 
M.R.C.V.S., 4 

Pharmacognosy, a Text-book of Botany and, Prof. H. 
Kraemer, Prof. H. G. Greenish, 137 

Pharmacy: Influence of Trimethylamine Chlorohydrate on 
the Nutritive Exchanges, MM. Desgrez, P. Regnier, and 

Moog, 269 

Pheasants, a Breeding Experiment with, Mrs. Rose Haig 

Thomas, 572 

Philosophy : Puppets: a Work-a-day Philosophy, G. Forbes, 

FRS., 4; Philosophy, N. M. Butler, President of 

Columbia University, 209; Bergson, J. Solomon, 209; 

Natural Philosophy, W. Ostwald, T. Seltzer, Dr. T. P. 

Nunn, 507; Prolegomena zur Naturphilosophie, H. Graf 

Keyserling, Dr. T. P. Nunn, 507; the Principle of Indi- 

TOMUS and Value: Gifford Lectures, Dr. B. Bosanquet, 

593 

Photochemical Actions and Photo-electrical Phenomena, G. 

Reboul, 573 

Photoelectric Cells as Photophones, E. Bloch, 573 

Photograms of the Year 1911-12, H. Snowden Ward and 
others, 347 

Photography: Utocolor-paper, 50; Panoramic-camera for 
taking the Whole Horizon, S. Nakamura, 87; Photo- 

graphic Impressions on Copper, G.  Reboul, 269; 

Angewandte Photographie in Wissenschaft und Technik, 

K. W. Wolf-Czapek and others, 275; the Photographic 

Annual, 1911-12, 277; the British Journal Photographic 

Almanac and Photographer's Daily Companion, 1912, 

310; the American Annual of Photography, 377; Opaque 

Projection Method for Projecting Pictures in Natural 

Colours, Captain Otto Fulton, 384; Cassell's Cyclopzdia 

of Photography, 409 

Photomicrography, Instantaneous Exposure in, Walter 

Bagshaw, 32; Photomicrographic Apparatus on Geo- 

metric Slide Principle, J. Е. Barnard, 165; Photomicro- 

graphy of the Electrical Reactions of the Heart, F. S. 
cales, 369 

Phthalylhydrazides, Preparation of Measurable Crystals of, 

Messrs. Chattaway and Wiinsch, 458 

Physical Development of Boys at Manchester Grammar 
School, Dr. A. A. Mumford, 132 

Physical Education, National League for, 227 ^ 

Physical Society: Exhibition, 259 

Physics : 

General: a General Relation between the Physical Pro- 
perties of Bodies: Applications, G. T. Gazarian, 98, 
201; Smithsonian Report, T. T. Baker and others, 162 ; 
Mathematical and Physical Papers, vol. vi., Voltaic 


Е. Т. Barton, 


Theory, Radio-activity, Electrons, Navigation and 
Tides, Miscellaneous, the Right Hon. Sir William 
Thomson, Baron Kelvin, O.M., P.C, G.C.V.O., 


arranged and revised by Sir Joseph Larmor, Sec. R.S., 
M.P., 543; General Text-books: General Physics for 
Students: a Text-book on the Fundamental Properties 
of Matter, Е. Edser, 3; a Handbook of Physics and 
Chemistry, H. E. Corbin and A. M. Stewart, 107; a 
Text-book of the Principles of Physics, Dr. A. Daniell, 
510; Principles of deem Designed for Use as a 
Text-book of General Physics, Prof. W. Е. Magie, 510; 
a Text-book of Physics, Prof. L. B. Spinney, вто 
Special: Psychrometrical Formula, E. F. J. Love, G. 
Smeal, 33; Experimental Investigation of Gibbs’s 
Thermodynamic Theory of Interfacial Concentration for 
an Air-water Interface, Prof. F. G. Donnan and Dr. 
J. T. Barker, 97; Electron Theory of Metals, N. Bohr, 
200; the Theory of the Quanta, H. Poincaré, 268; 
Mayer’s Papers on the Conservation of Energy, 361; 
Propagation of Waves through a Stratified Medium 
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Physics (continued) : 
with special reference to the Question of Reflection, 
Lord Rayleigh, O.M., F.R.S., 401; Elastic Pressure of 
Saturated Vapours, Е. Ollive, 471; Properties of Sub- 
stances under Pressures up to 12,000 Atmospheres, 
P. W. Bridgman, 492 
₪ + nstrument: Stereotaxic Instrument for 
irecting Needles to any Point in an Animal’s Brain, 
R. Н. Clarke, 604 
Physiology : Altitude, Effect of, upon the Dissociation Curve 
of the Blood, J. Barcroft, 435; Atmospheric Pressures, 
Physiological Effects of Low, Dr. J. S. Haldane and 
others, 434; Casein, Digestion of, L. Gaucher, 99; 
Cholesterol in the Animal Organism, Origin and Destiny 
of, С. W. Ellis and J, A. Gardner, 234; Corpuscles, 
Relation between the Lytic Point of Red, in Hypotonic 
Salt Solutions and Tonicity of the Serum in Terms of 
NaCl, Major Cornwall, 604; Dogs, Elimination of 
Aminoid Nitrogen in Depancreatised, H. Labbé and L. 
Violle, 436; Gastric Acidity, J. Winter, 436; Intestinal 
Immunisation against Eberthian Infection in the Rabbit, 
Duration, J. Courmont and A. Rochaix, 201; Pigment, 
the Tropics and, W. Lowe, 539; Progression of the 
Mammal, Intrinsic Factors in the Art of, Dr. Т. Graham 
Brown, 131; Urine, Determination of the Acidity of, 
L. Grimbert and J. Morel, 573 
Physiology, Comparative: Vergleichende Physiologie, Prof. 
A. Pütter, 277 
Physiology, Experimental: Arbeiten aus dem Gebiet der 
experimentellen Physiologie, Dr. Hans Friedenthal, 209 
ba aie Plant: Formation of Hydrocyanic Acid during 
ermination of Seeds, C. Ravenna and M. Zamorani, 19; 
Effect on Vegetation of Extraordinary Darkness, J. 
Friedel, 67; Action of various Polyureides and of 
Hippuric Acid on Development and Tuber Formation of 
Radish, M. Molliard, 133; Gases presne in the Floats of 
certain Marine Algæ, A. H. S. Lucas, 201; Fibro- 
vascular System of the Apple and Pear (Pome), D. 
McAlpine, 201, 437; Comparison of Phenomena of Oxida- 
tion in Galls and in the Homologous Normal Organs, 
M. Molliard, 436; Various Papers, 463; Is Humus a 
Direct Source of Carbon for the Higher Green Plants? 
M. Molliard, 539; Development of Hydrogen Cyanide 
P idi Germination of Seeds, MM. Ravenna and Vecchi, 
1504 
Pigments : Melanic Pigments of Animal Origin, M. Piettre, 
33: the Yellow Pigment of Egg-yolk, Drs. Willstütter 
and Esch, 493; Pigments, and their Value in Detecting 
Forgeries, Dr. A. P. Laurie, 561 
Plague in East Anglia, 56 
Plankton Net, a Self-closing, for Horizontal Towing, Prof. 
Kofoid, Dr. С. Н. Fowler, 597 
Plant Diseases, Legislation against, r27; Proposed Card 
Index of, 489; see also Bacteriology | 
Plants, Anatomical Modification of, by Dust from Tarred 
Roads, C. L. Gatin and M. Fluteaux, 166 
Platinum, Earliest Industrial Use of, W. Burton, 605 
Poisons : Influence of Chemical Constitution on Toxicity of 
Nitriles and Amides, 99; Toxic Properties of the Mapou 
(Agauria. pyrifolia), M.. Radais and A, Sartory, 133; 
Specific Nature of Anti-toxic Sera: Sera for Use against 
Snake-poisons, M. Arthus, 403; Intoxication by Venoms 
and by Proteids, M. Arthus, 436; Toxicity of Amanita 
phalloides, MM. Radais and Sartory, 403; Novel Means 
of Defence of the Organism: Skeptophylaxis, M. 
Lambert and others, 403; Toxicity of Compounds of 
Arsenic employed in Therapeutics, A. Mouneyrat, 539 
Polar Exploration, Dr. W. S. Bruce, 39; see also Antarctic 
Political Geography of the Frontier of India and China, 
A. Rose, C.I.E., 385 
Potato: Soluble Substances in Plasma of Tubercles of 
Potato, G. André, 269; Effect of certain Chemicals on 
Vitality of Buds of Potato Tubers and their Disinfective 
Action on the Potato Blight, F. Stoward, 304; Potato- 
moth: Biology of, and Occurrence in France, Е. Picard, 
436; Potato Plant Diseases, R. S. Horne, 491 
Precipitin Reaction, 566 
Prehistoric Society of East Anglia, 17; Prehistoric Parables, 
Wilson Bell, Horace Taylor, 546 
Prism-binocular, 5 
Psychology: a First Book in Psychology, Prof. Mary W. 
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Calkins, 139; Erkentnisstheorie, Prof. E. Dürr, 139; 
Psychology of Education, Prof. J. Welton, Prof. J. A. 
Green, 205; the Essentials of Psychology, Prof. W. B. 
Pillsbury, 273 

Psychology, Animal: la Nouvelle Psychologie Animale, G. 
Bohn, Dr. Wm. Brown, 173; Clever Hans (the Horse of 
Mr. Van Osten), Oskar Pfungst, Dr. Wm. Brown, 173; 
Animal Intelligence, E. L. Thorndike, Dr. W. Brown, 306 


Radiating Power of Air, E. Gold, 448 

Radiation : Conference on the Theory of Radiation, Prof. 
E. Rutherford, F.R.S., 83; New Method of Determining 
the Radiation Constant, С. A. Shakespear, 401 

Radiation Constant, Solar, С. С. Abbott, 293, 490 

Radio-activity : Variation with Time of Radio-activity, 
Madame Curie, 87; Radio-activity of the Waters of Vals- 
les-Bains, С. and J. de Beaujeu, 133; the а Particles 
emitted by the Active Deposits of Thorium and Actinium, 
E. Marsden and T. Barratt, 234; Persistent Radio- 
activity of the Organism under the Influence of Radium 
in an Insoluble Form, H. Dominici and others, 403; 
Scattering of a Particles, Dr. H. Geiger, 469; Effect of 
Temperature upon Radio-active Disintegration, A. S. 
Russell, 469; Origin of the В Rays from Radio-active 
Substances, Prof. E. Rutherford, 605; see also Physics, 
General 

Radiography and Intestinal Kinks, Dr. A. С. Jordan, 456 

Radiology: Vital Effects of Radium and other Rays: 
Royal Institution Discourse, Sir J. Mackenzie Davidson, 


Radium: Quantity of Radium Emanation disengaged by 
Spring at Colombiéres-sur-Orb, Hérault, J. Danne and 
v Crémieu, 98; Action of Radium Salts on Glass, 
W. A. D. Rudge, 167; the Atomic Weight of Radium, 
R. Whytlaw-Gray and Sir W. Ramsay, K.C.B., 537 

Railway Transition Curve, E. M. Horsburgh, 304 

Rainbows, Multiple, E. Newbery, 42 

Reference Work: Who's Who in Science (International), 
1912, 546 

Religion: the Golden Bough, Prof. J. G. Frazer, A. E. 
Crawley, 203 


Reptiles, Horned Lizards of California, &c., H. C. Bryant, 


1 
Research Defence Society and Anti-Vivisection Shops, 
Right Hon. Earl Cromer and others, 77; Research 
Defence Society, 455 
hi France and the Endowment of, A. E. Crawley, 
31 
Reviews and Our Bookshelf : 

Aéronautics ; Advisory Committee for Aéronautics, Tech- 
nical Reports for 1910-11, 217; Bryan (Prof. G. H., 
F.R.S.), Stability in Aviation, 406; Hoernes (Lieut.- 
Colonel H.) J. Н. Ledeboer, a Compendium of 
Aviation and Aérostation: Balloons, Dirigibles, and 
Flying-machines, 346; Johnson (V. E.) Pye and 
Some of its Mysteries, 140; Langley (5. Р.), С. М. 
Manly, Memoir on Mechanical Flight, Maurice Е. J. 
Gheury, 451; Porter (J. Robertson), the Helicopter 
Flying-machine: an Account of Previous Experiments, 
including the Author’s Turbine Machine, 346 

Agriculture : Bailey (Prof. L. H.), the Country-life Move- 
ment in the United States, ror; Farm and Garden 
Rule-book : a Manual of Ready Rules and Reference, 
512; Bricker (Garland A.), Teaching of Agriculture in 
the High School, 70; Dudgeon (G. C.), the Agricul- 
tural and Forest Products of British West Africa, 443 ; 
Duggar (Prof. J. F.), Southern Field Crops (exclusive 
‘of Forage Plants) Dr. E. J. Russell 3; Fream 
(Dr. W.) Prof. J. К. Ainsworth-Davis (Editor), 
Elements.of Agriculture, 479; Hall (A. D., F.R.S.) and 
Dr. E. J. Russell, Board of Agriculture and Fisheries : 
a Report on the Agriculture and Soils of Kent, Surrey, 
and Sussex, 275; Hart (J. H.), Cacao: a Manual on 
the. Cultivation and Curing of Cacao, 375; Hopkins 
(C. С.), the Story of the Soil: from the Basis of 
Absolute Science and Real Life, Dr. E. J. Russell, 
541; Tod (H. M.), Vine-growing in England, 173 

Archaeology : Bell (Wilson), Horace Taylor, Prehistoric 
Parables, 546; British School of Athens, Annual of the, 
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380; Encyclopedia Britannica: Collection of Articles 
(loose sheets) dealing with Ancient History and 
Archeology, from the New (11th) Edition, 342; 
Fewkes (J. W.), Preliminary Report on a Visit to the 
Navaho National Monument, Arizona, Dr. A. C, 
Haddon, F.R.S., 527; Maler (Teobert) and A. M. 
Tozzer, Memoirs of the Peabody Museum: the Ruins 
of Tikal, Guatemala, Alfred P. Maudslay, 247; Smith 
(Prof. С. Elliot, F.R.S.), the Ancient Egyptians and 
their Influence upon the Civilisation of Europe, H. R. 
Hall, 475; Sollas (Prof. W. J., F.R.S.), Ancient 
Hunters and their Modern Representatives, 405 

Astronomy : Baikie (Rev. J.), Peeps at the Heavens, 277 ; 
Ball (Sir Robert, F.R.S.), a Primer of Astronomy, 174; 
Baxandall (F. E.), Researches on the Chemical Origin 
of Various Lines in Solar and Stellar Spectra: being 
the Results of Investigations made at the Solar Physics 
Observatory, South Kensington, after Discussion, 416; 
Claude (A.) and L. Driencourt, Description et Usage 
de l'Astrolabe à Prisme, 307; Darwin (Sir G. 4 
K.C.B.), the Tides and Kindred Phenomena in the 
Solar System, 35; Hinks (Arthur R.), Astronomy, 139 ; 
Horsey (Admiral Sir A. Е. R. de, ей Draysonia : 
an Attempt to Explain the System of the Second 
Rotation of the Earth discovered by the late Major- 
General Drayson, 71; Hosmer n G. L.), Text-book 
on Physical Astronomy, 345; International Union for 
Cooperation in Solar Research: Transactions, C. P. 
Butler, 292; Royal Astronomical Society, General Index 
to the Monthly Notices, vols. liii. to Ixx., 1892-1910, 
and General Index to Illustrations in the Memoirs and 
Monthly Notices, 1822-1910 : Appendix, List of Comets, 
1802-1010, 8 

купони: Moor (С. С.) and Wm. Partridge, Aids to 
Bacteriology, 106; Smith (Dr. E. F.), Bacterial Diseases 
of Plants, 528 

Biography: Farquharson (the Right Hon. Robert), In 
and Out of Parliament: Reminiscences of a Varied 
Life, 546; Rennell (Major James, First Surveyor- 
General of India), the Journals of, edited by T. H. D. 
La Touche, 417; Stoddart (Anna M.), the Life of 
Paracelsus: Theophrastus von Hohenheim, 1493-1541, 
473; Swinburne (A. J.), Memories of a School In- 
spector: Thirty-five Years in Lancashire and Suffolk, 
412; Tennyson (Hallam Lord, Editor), Tennyson and 
his Friends, 480 

Biology: Bachmann (Prof. H.), das Phytoplankton des 
Süsswassers, С. S. West, 277; Doflein (Prof. F.), 
Probleme der Protistenkunde: П., die Natur der 
Spirochzeten, 209; Johnstone (James), Life in the Sea, 
7 Miehe (Hugo), Javanische Studien, W. Botting 
emsley, F.R.S., 599; Mitchell (Dr. P. Chalmers, 
F.R.S.), George P. Mudge, Outlines of Biology, 410; 
Platt (Prof. A.), Dr. W. Ogle, and Prof. D'Arcy W. 
Thompson, the Works of Aristotle, Translated into 
English, 1 

Botany: Bardswell (Frances A.), the Herb-Garden, 103; 
Bolus (Dr. Harry) Figures, with Descriptions of 
Extra-tropical South African Orchids, 2; Burgeff 
(Dr. H.), die Anzucht tropischer Orchideen aus Samen, 
в; Christ (но, Фе Сеоргар е der Farne, 136; 
ше (J. F.), Flora of the Upper Gangetic Plain and 
Adjacent Tracts, 411; Gerschel (J.), W. R. Fisher, 
Vocabulaire Forestier: Frangais—Allemand—Anglais, 
311; Hayata (Dr. B.) Materials for a Flora of 
Formosa, 330; Jongmans (Dr. W. J.), Mededeelingen 
van de ijksopsporing van Delfstoffen: No. 3, 
Anleitung zur Bestimmung der Karbon-pflanzen West- 
Europas, Prof. A. C. Seward, F.R.S., 474; Кап а! 
(U.), Forest Flora of the Siwalik and Jaunsar Forest 
Divisions, 5; Kelman (Janet H.) and Olive Allen, J. A. 
Henderson, Gardens shown to the Children, 444: 
Kraemer (Prof. H.) а Text-book of Botany ‘and 
Pharmacognosy, intended for the Use of Students of 
Pharmacy, as a Reference Book for Pharmacists, and 
as a Handbook for Food and Drug Analysts, Prof. 
Henry С. Greenish, 137; Massart (Dr. ].), Recueil de 
l'Institut Botanique Léo Errera (Université де 
Bruxelles), Tome Supplémentaire vii. bis, 599; Spalding 
(Mrs. E. S.) and Prof. D. T. Mision dit. the Water- 
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balance of Succulent Plants, 249; Thompson (H. S.), 
Alpine Plants of Europe, together with Cultural Hints, 
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Chemistry : Abegg (R.), Fr. Auerbach, and R. Luther, 


Abhandlungen der Deutschen Bunsen-Gesellschaft für 
angewandte physikalische Chimie, 74; Albe (E. E. 
Fournier 4), Contemporary Chemistry: a Survey of 
the Present State, Methods, and Tendencies of Chemical 
Science, 410; Bailey (Dr. G. H.) and H. W. Bausor, 
Senior Chemistry, 107; Bemmelen’s (J. M. van) 
Disciples, Gedenkboek aangeboden aan J. M. van 
Bemmelen, podem W. B. Hardy, F.R.S., 238; 
Bird (Prof. Robert M., Editor), Modern Science Reader, 
with Special Reference to Chemistry, 444; Castell- 
Evans (John), Physico-chemical Tables, Dr. J. A. 
Harker, F.R.S., 344; Collins (Hawksworth), the Rela- 
tive Volumes of the Atoms of Carbon, HORE and 
Oxygen, when in Combination, 5; Czapek (Prof. v 
Chemical Phenomena in Life, 241; Fay (Prof. I. W.), 
the Chemistry of the Coal-tar Dyes, Prof. Arthur G. 
Green, 271; Hammarsten (Prof. O.), Prof. J. A. 
Mandel, a Text-book of Physiological Chemistry, 376; 
Hóber (Prof. Rudolf), Physikalische Chemie der Zelle 
und der Gewebe, Prof. Benjamin Moore, 140; Johnson 
(V. E.), Playbooks of Science : Chemistry and Chemical 
Magic, 140; Lunge (Prof. G.), the Manufacture of 
Sulphuric Acid and Alkali with the Collateral Branches : 
a Theoretical and Practical Treatise, 206; Marc (Prof. 
R.) Vorlesungen über die chemische Gleichgewichts- 
lehre und ihre Anwendung auf die Probleme der 
Mineralogie und Geologie, 103; Nernst (Prof. W.), 
Prof. A. Corvisy, Traité de Chimie Générale : Deuxiéme 
Partie, 276; Nernst (Prof. МЗ, Н. Т, Tizard, 
Theoretical Chemistry from the Standpoint of 
Avogadro’s Rule and Thermodynamics, 74; Ostwald 
(Prof. W.), E. Philippi, l'Évolution. de l'Électrochimie, 
106 ; Patent Office, Subject List of Works on Chemical 
Technology in the Library of the Patent Office, 76; 
Scott (Dr. A., F.R.S.), an Introduction to Chemical 
Theory, 40 


Crystallography: Lehmann (Dr. O.), die neue Welt der 


flüssigen Kristalle und deren Bedeutung für Physik, 
Chemie, Technik und Biologie, 314; Tutton (Dr. 
A. E. Н., F.R.S.) Crystallography and Practical 
Crystal Measurement, 439; Tutton (Dr. A. E. H., 
F.R.S.), Crystals, 4 


9 
Education : Board of Education : Report of the Consulta- 


tive Commitee on Examinations in Secondary Schools, 
Prof. J. Wertheimer, 587; Gordon (Mrs. Ogilvie, Con- 
vener) First Report of the Education Committee of 
the International Council of Women, 498; the London 
University Guide and University Correspondence 
College Calendar, 1912, 7 


5 
Engineering : Cocq (G. Leinekugel le), Ponts Suspendus, 


2; Fiegel (Max D.), das Panamakanal, 141; Taylor 
₪ Noel), a Manual of Civil Engineering Practice : 
specially arranged for the Use of Municipal and County 

ngineers, 2 


40 
Ethnology : Churchill (Wm.), Beach-la-mar: the Jargon 


or Trade Speech of the W. Pacific, Sidney Н. Ray, 
295; Coombe (Florence), Islands of Enchantment: 
Many-sided Melanesia, 554; Dennett (К, E.), Notes on 
West African Categories, 38; Roscoe (Rev. John), the 
Baganda: an Account of their Native Customs and 
Beliefs, A. E. Crawley, 450; Swanton (J. R.), Indian 
Tribes of the Lower Mississippi Valley and Adjacent 
Coast of the Gulf of Mexico, Dr. A. C. Haddon, 
F.R.S., 527 


Evolution and Heredity: Baur (Prof. E.), Einführung in 


die experimentelle Vererbungslehre, W. Bateson, 
F.R.S., 36; Bernard (H. ), Matilda Bernard 
(Editor), Same Neglected Factors in Evolution: an 
wi in Constructive Biology, 272; Crampton (Prof. 
H. E.), the Doctrine of Evolution: its Basis and its 
Scope, 508; Kirk (Rev. E. B.), Evolution, Life, and 
Religion: a Study, 208; Morse (Herbert), Where Do 
We Come From? Is Darwin Correct? a Study of 
Darwin's Theory of Natural Selection, 242 ; Schneider 
(Prof. Karl C.), o XS in die Deszendenztheorie, 
508 ; Scott (Dr. D. H., F.R.S), the Evolution of Plants, 
39; Semon (R.), die Mneme als erhaltendes Prinzip in 
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matics, 147; Chottoraj (Prof. K. P.), Algebra: Part ii., 


Wechsel des organischen Geschehens, Prof. Arthur 
Dendy, F.R.S., 371; Tammes (Tine), das Verhalten 
fluktuierend variiender Merkmale bei der Bastardierung, 
227; Willey (Dr. A., F.R.S.), Convergence in Evolu- 
tion, 237 

Fermentation: Kossowicz (Prof. A.), Einführung in die 
Mykologie der Nahrungsmittelgewerbe, 377; Kossowicz 
(Prof. Alex.), Einführung in die Mykologie der Genuss- 
mittel und in die Gürungsphysiologie, Dr. A. Harden, 
F.R.S., 578 

Food : Osborne (J. B.) and Lafayette B. Mendel, Edna L. 
Ferry, the Nutritional Value of Individual Proteins, 
18r; Hutchinson (Dr. Robert), Food and the Principles 
of Dietetics, Prof. J. S. Macdonald, 477 

Geography : a Handbook for Travellers in India, Burma, 
and Ceylon, 171; Bruce (Dr. W. S.), Polar Explora- 
tion, 39; Burrard (Colonel S. G., R.E., F.R.S.), the 
General Report of the Operations of the Survey of 
India during the Survey Year 1909-10, 389; Fry 
א‎ Cecil), Text-book of Geography, 5; Hilton-Simpson 
M. W.), Land and Peoples of the Kasai: being a 
Narrative of a Two Years’ Journey "E the Savage 
Tribes of the South-Western Congo, Sir H. H. John- 
ston, G.C.M.G., K.C.B., 485; Howarth (O. J. R.), a 
Geography of Ireland, 73; Mackie (A.), Aberdeenshire, 
73; Mackinder (Н. IM the Nations of the Modern 
World, 73; Moreux (l'Abbé Th.), l'Assaut du Pole Sud, 
76; Nansen (Prof. F., G.C.V.O.), A. G. Chater, In 
Northern Mists: Arctic Exploration in Early Times, 
350; Newbigin D Marion I.), Modern Geography, 
39; Noble (Rev. W. M.), Huntingdonshire, 73 ; Rogers 
(J. D.), a Historical Geography of the British Colonies : 
Canada : Newfoundland, 441; Semple (Ellen C.), Influ- 
ences of Geographic Environment: on the Basis of 
Ratzel's System of Anthropo-geography, 101; Stout 
(Sir Robert, K.C.M.G.) and J. Logan, New Zealand, 
мдан (1. J.), Worcestershire, 73; Wilson's Folding 

006, 5 

Geology: Cockayne (Dr. L.), Report on the Dune-areas 
of New Zealand; their Geology, Botany, and Reclama- 
tion, Dr. Vaughan Cornish, 390; Cole (Prof. G. A. J.), 
the Changeful Earth: an Introduction to the Record 
of the Rocks, 37; Craig (Sterling), Secrets of the Hills, 
and How Ronald Read Them, 347; Dwerryhouse (Dr. 
A.), Geological and Topographical Maps: their Inter- 
pretation and Use: a Handbook for the Geologist and 
Civil Engineer, 411; French Government (Service des 
Grandes Forces hydrauliques), Etudes Glaciologiques 
en Savoie, 415; Hobbs (Prof. W. H.), Characteristics 
of Existing Glaciers, 71; Hucke (K.), Geologische 
Ausfliige in der Mark Brandenburg, 140; Lyell: the 
Student's Lyell, edited by Prof.. J. W Judd, C.B., 
F.R.S., 38; Park (Prof. J.), the Geology of New 
Zealand : an Introduction to the Historical, Structural, 
and Economic Geology, 309; Sharpe (Hilda D.), Field 
Note-book of Geological Illustrations, 74; Sorsbie 
(Lieut.-Colonel R. F., R.E.), Geology for Engineers, 
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History : Haddon (Dr. A. C., F.R.S.), the Wanderings 
of Peoples, 209; King (his Majesty the), the King to 
his People: being the Speeches and Messages of his 
Majesty George V. as Prince and Sovereign, 209; 

Magic: Reaver (Prof. J. G.), the Golden Bough: a Study 
in Magic and Religion: Part iii., the Dying God, A. Е. 
Crawley, 203 

Mathematics: Fifty Useful Metric Equivalent Tables, 
107; Allcock (C. H.), Theoretical Geometry for Be- 
ginners, 105; Baker (W. M.) and A. A. Bourne, a New 
Geometry, 207; Bartlett (Commander F. W.) and Prof. 
T. W. Johnson, Engineering Descriptive Geometry, 
105 ; Bolza (Prof. Oskar), Vorlesungen über Variations- 
rechnung, Prof. G. H. Bryan, F.R.S., 579; Bromwich 
(Dr. T. J. I'a, F.R.S.), Elementary Integrals : a Short 
Table, 444; Burnside (Prof. W., F.R.S.), Theory of 
Groups of Finite Order, 170; Cailler (C.), Sur la notion 
de Courbure, et sur quelques points de Geométrie 
infinitésimale non euclidienne, Prof. G. H. Bryan, 
F.R.S., 580; Calcutta Mathematical Society, Bulletin, 
Prof. G. H. Bryan, F.R.S., 580; Carslaw (Prof. H. S.), 
Memorandum on the Teaching of Elementary Mathe- 


Mechanical Science : Bragg (Prof. Edward 


for the Use of Students of Indian Universities, 207; 
Coates (J. V. H.) a First Book of Geometry, 105; 
Dumont (Prof. E.)  Grandeurs et Nombres—Arith- 
métique Générale, 274; Godfrey (C., M.V.O.) and 
А. W. Siddons, Solid Geometry, 105; Hall (Н. 8.), a 
School Algebra, 105; Innes (Robert T. A.), a Logical 
Notation for Mathematics, Prof. G. H. Bryan, F.R.S., 
579; Kelvin, see heading Physics; Kneser (Adolf), die 
Integralgleichungen und ihre Anwendungen in der 
mathematischen Physik, Prof. G. H. Bryan, F.R.S., 
579; Lock (Rev. i B.) and J. M. Child, a New 
Trigonometry for Schools and Colleges, 105; London 
County Council, Education Committee: Report òf a 
Conference on the Teaching of Arithmetic in London 
Elementary Schools, 147; London Mathematical 
Society, Proceedings, Prof. G. H. Bryan, F.R.S., 580; 
Mukhopadhyaya (Dr. S.), Parametric Coefficients in the 
Differential Geometry of Curves, 207; Partington 
(J. R.), Higher Mathematics for Chemical Students, 
74; Patterson (Prof. Geo. W.), Revolving Vectors, with 
Special Application to Alternating-current Phenomena, 
513; Scheffers (Prof. G.), Lehrbuch der Mathematik 
für Studierende der Naturwissenschaften und der 
Technik: Einführung in die Differential- und Integral- 
Бои in die analytische Geometrie, Prof. С. Н. 
Bryan, F.R.S., 579; Sociedad matemática española, 
Revista, Prof. G. H. Bryan, F.R.S., 580; Sommer 
(Prof. J.), Prof. A. Lévy, Introduction à la Théorie des 
Nombres Algébriques, 443; Wargny (Prof. C.), Trigo- 
nometria Esférica, 105; Weber (Prof. Heinrich), die 
partiellen Differentialgleichungen der mathematischen 
Physik, nach Riemann's Vorlesungen in fünfter Auflage 
bearbeitet, Prof. G. H. Bryan, F.R.S., 579; Young 
(Prof. J. W.), W. W. Denton, Lectures on Funda- 
mental Concepts of Algebra and Geometry, 409 

.), Marine 
Engine Design, 4; Johnson (А E.), Mechanics and 
Some of its Mysteries, 140; McQuade (W.), Engines 
and Boilers Practically Considered: a Handbook for 
Young Engineers, 376; Martin (Prof. L. A., jun.), 
Text-book of Mechanics: vol. iii., Mechanics of 
Materials, 276; Morley (Prof. A.) and W. Inchley, 
Elementary Applied echanics, 75; Smith (Prof. 
C. A. M.), a Handbook of Testing, 207 


Medical Science: Annual Report of Recent Advances in 


Pharmaceutical Chemistry and Therapeutics, Henry G. 
Greenish, 479 ; Appelt (A.), the Real Cause of Stammer- 
ing and its Permanent Cure: a Treatise on Psycho- 
analytical Lines, Prof. John G. McKendrick, F.R.S., 
407; Bashford (Dr. E. F.), Fourth Scientific Report on 
the Investigations of the Imperial Cancer Research 
Fund, 158; Boyce (Sir Rubert W.), Yellow Fever 
and its Prevention: a Manual for Medical Students 
and Practitioners, 416; Campbell (Dr. H.), Aids 
to Pathology, 106; Crawfurd (Dr. Raymond), the 
King's Evil, Sir T. Clifford Allbutt, K.C.B., F.R.S., 
169; Darier (Dr. А.), Dr. Walter L. Pyle щети 
5. Stephenson, an International System of Ophthalmic 
Practice, 137; Eggeling (Prof. von), Physiognomie und 
Schaedel, 495; Evans (pr. Willmott), Medical Science 
of To-day, 40; Friedenthal (Dr. Hans, Editor) and 
others, Arbeiten aus dem Gebiet der experimentellen 
Physiologie, 209; Hertz (Dr. Arthur F.), the Goul- 
stonian Lectures on the Sensibility of the Alimentary 
Canal, 273; Howard (Dr. L. O.) the House-fly, 
Disease Carrier : an Account of its Dangerous Activities 
and of the Means of Destroying it, 345; Minot (Prof. 
C. S), a Laboratory Text-book of Embryology, 347; 
Neuburger (Prof. M.), E. Playfair, History of Medicine, 

7; Pearson (Prof. Karl, F.R.S.), E. Nettleship, and 
4 Н. Usher, a Monograph on Albinism in Man, 441; 
Pütter (Prof. A.), Vergleichende Physiologie, 277; 
Ross (H. C.), J. W. Cropper, and E. H. Ross, Further 


. Researches into Induced Cell-reproduction and Cancer, 


174; Royal Society: Reports of the Sleeping Sickness 
Commission, No. xi., 529; Terra (Dr. Р. de), 
Vergleichende Anatomie des menschlichen Gebisses und 
der Zühne der Vertebraten, 308; Tuke (Sir John B.) 
and Dr. J. Ritchie (Editors), Reports from the Labora- 
tory of the Royal College of Physicians, Edinburgh, 311 
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Reviews and Our Bookshelf (continued) : 

Metallurgy: Dichmann (Carl), Alleyne Reynolds, the 
Basic Open-hearth Steel Process, 309; Friend (Dr. J. 
Newton), the Corrosion of Iron and Steel, & 

Meteorology : Bonacina (L. C. W.), Climatic Control, 40; 
Bort (Teisserenc de) and A. L. Rotch, Travaux de 
l'Observatoire. de Trappes: Travaux de l'Atmosphére 
Marine par Sondages Aériens Atlantique Moyen et 
Région Intertropicale, E. Gold, 519; Hann (Prof. J.), 
Handbuch der Klimatologie, 542; Henkel (F. W.), 
Weather Science: an Elementary Introduction to 
Meteorology, 102; Knox (Alexander) the Climate of 
the Continent of Africa, Sir Н. 11. Johnston, 
G.C.M.G., K.C.B., 305; Maurer (Jul), R. Billwiller, 
jr., and C. Hess, das Klima der Schweiz auf Grund- 
lage der 37-jührigen Beobachtungsperiode 1864-1900, 
542; Mazelle (E.), die tügliche Periode der Wind- 
richtung und Windstürke nach den anemometrischen 
Aufzeichnungen auf der Klippe Porer, 218; Rambaut 
(Dr. A. A., F.R.S.), Results of Meteorological Ob- 
servations made at the Radcliffe Observatory, Oxford, 
1900-05, 428; Shaw (Dr. W. N.; F.R.S.), Forecasting 
Weather, Dr. Hugh R. Mill, 575; Stok (Dr. J. P. van 
der), on the Diurnal Variation of the Wind and the 
Atmospheric Pressure and their. Relation to the Varia- 
tion of the Gradient, 218 

Mineralogy: Hatch (Dr. F. H.), Mineralogy, 513; 
Spencer (Leonard J.), the World's Minerals, 242 

Nature Study and Natural History: Further Correspond- 
ence Relating to the Preservation of Wild Animals in 
Africa, Sir H. H. Johnston, G.C.M.G., K.C.B., 178; 
Banfield (E. J.), My eg Isle, 283; Barton (Е. T., 
M.R.C.V.S.), the Boy Fancier: being a Complete 
Manual of all Matters Appertaining to Domestic Pets 
Suitable for the Youthful Fancier, 411; Bland-Sutton 
(J.), Man and Beast in Eastern Ethiopia, Sir H. H. 
Johnston, G.C.M.G., K.C.B., 346; Brown (H. H.), the 
Process of the Year: Notes on the Succession of Plant 
and Animal Life, 209; Claxton (W. J.), Methodical 
Nature Study, 411; Claxton (W. J.), Round the Year 
with Nature, A. E. Crawley, 476; Evans (A. H.), a 
Fauna of the Tweed Area, 545; Kearton (Richard), 
Grace Kearton, the Adventures of Jack Rabbit, 174; 
Mockler-Ferryman (Lieut.-Colonel A. F.), Confessions 
of a Robin, 209; Natural History Society of Northum- 
berland, Durham, Newcastle-upon-Tyne, Transactions, 
158; Plassmann (Dr. J.) and others, Jahrbuch der 
Naturwissenschaften, 1910-11, 376; Rodway (J.), In 
the Guiana Forest: Studies of Nature in Relation to 
the Struggle for Life, 518; White (Gilbert), С. Е. 
Collins, the Natural History and Antiquities of Sel- 
borne, 174; White (Gilbert), Wilfred Mark Webb, a 
Nature Calendar, 584 

Palaeontology : Cossmann (M.) and G. Pissarro, E. W. 
Vredenburg, Prof, Dr. V. Uhlig, Palzontologia Indica, 
being Figures and Descriptions of the Organic Remains 
procured during the Progress of the Geological Survey 
of India, 531 

Philosophy : Bosanquet (Dr. B.), the Principle of Indi- 
viduality and Value: Gifford Lectures for 1911, 583; 
Butler (Nicholas Murray, President of Columbia Uni- 
versity), Philosophy, 209; Forbes (George, F.R.S.), 
Puppets: a Work-a-Day Philosophy, 4; Keyserling 
(Hermann Graf), Prolegomena zur Naturphilosophie, 
Dr. T. P. Nunn, 507; Ostwald (W.) T. Seltzer, 
Natural Philosophy, Dr. T. P. Nunn, 507; Solomon 
(Joseph), Bergson, 209 

Photography: the American Annual of Photography, 
1912, edited by Percy Y. Howe, 377; the British 
Journal Photographic Almanac and Photographer's 
Daily Companion, edited by G. E. Brown, 310; 
Cassell’s Cyclopedia of Photography, edited by Bernard 
E. Jones, 409; Photograms of the Year 1911-12, edited 
by H. Snowden Ward, 347; the Photographic Annual, 
1911-12, edited by A. D. Godbold, 277; Ward (Dr. F.), 
Marvels of Fish Life Revealed by the Camera, 316; 
Wolf-Czapek (K. W., Editor) and others, Angewandte 
Photographie in Wissenschaft und Technik, 275 

Physics, General: Corbin (H. E.) and H. M. Stewart, 
a Handbook of Physics and Chemistry, 107; Daniell 
(Dr. A.), a Text-book of the Principles of Physics, 510; 
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Edser (E.), General Physics for Students, 3; Fison 
(Dr. A. H.), Notes on Practical Physics, 478; Fowle 
(F. E.), Smithsonian Miscellaneous Collections : Smith- 
sonian Physical Tables, Dr. J. A. Harker, F.R.S., 
477; Kaye (Dr. G. W. C.) and Prof. T. H. Laby, 
Tables of Physical and Chemical Constants, and some 
Mathematical Functions, Dr. J. A. Harker, F.R.S., 
477; Kelvin (the Right Hon. Sir William "Thomson, 
Baron Kelvin, O.M., P.C., G.C.V.O.), Sir Joseph 
Larmor, Sec. R.S., Mathematical and Physical Papers : 
vol. vi, Voltaic Theory, Radio-activity, Electrons, 
Navigation and Tides, Miscellaneous, 543; Magie 
(Prof. W. F.), Principles of Physics, 510; Reed 
(Prof. J. О.) and Prof. Кап Е. Guthe, College Physics, 
478; Spinney (Prof. L. B.), a Text-book of Physics, 
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рула, Electricity and Magnetism: Moos (N. А. Е.), 
Magnetic Observations made at the Government Ob- 
servatory, Bombay, 1846-1905, 113; Pécheux (Prof 
H.) les Lampes Елесидиев, 512; Simon (Prof. 
H. Th.) der elektrische Lichtbogen: Experimental- 
vortrag, 512 

Physics, Heat: Jude (Dr. R. H.) and Dr. J. Satterly, 
Senior Haat, 107 

Physics, Light: Clay (Dr. R. S.), Treatise on Practical 
Light, 510; Pulfrich (Carl), Stereoskopisches Sehen und 
Messen, 23: Trotter (A. P.), Illumination : its Distri- 
bution and Measurement, 72 ; 

Physics, Mechanics: Gray (Prof. A., F.R.S.) and Dr. 
J. G. Gray, a Treatise on Dynamics, with Examples 
and Exercises, 578; Haupt (Dr. Phil, Otto), Unter- 
suchungen über Oszillationstheoreme, Prof. G. H. 
Bryan, F.R.S., 579; Königsberger (Leo), die Prinzipien 
der Mechanik für eine oder mehrere von den ráüum- 
lichen Koordinaten und der Zeit abhüngige Variabeln, 
Prof. G. H. Bryan, F.R.S., 580; Marcolongo (Prof. 
R.), Prof. H. E. Timerding, Theoretische Mechanik, 
Prof. G. H. Bryan, F.R.S., 580; Parker (G. W.), 
Elements of Mechanics, 207 

Physics, Sound: ‘Lamb (Prof. Horace, F.R.S.) the 
Dynamical Theory of Sound, Prof. G. H. Bryan, 
F.R.S., 579 : 

Psychology : Bohn (G.), la Nouvelle Psychologie Animale, 
Dr. William Brown, 173; Calkins (Prof. Mary Whiton), 
a First Book in Psychology, 139; Dürr (Prof. E.), 
Erkenntnistheorie, 139; Pfungst (Oskar) Carl L. 
Hahn, Clever Hans (the Horse of Mr. Van Osten): a 
Contribution to Experimental Animal and Human 
Psychology, Dr. William Brown, 173; Pillsbury (Prof. 
W. B.), the Essentials of Psychology, 273; Thorndike 
(E. L.), Animal Intelligence: Experimental Studies, 
Dr. William Brown, 306; Welton (Prof. J.), the 
Psychology of Education, Prof. J. A. Gregn, 205 

Rubber: Braham (Frank), the Rubber-Planter's Note- 
book, 242; Lloyd (Prof. Е. E.), “ Guayule”’ (Par- 
thenium argentatum, Gray), a Rubber-plant of the 
Chihuahuan Desert, 215 

Sanitation: Kershaw (С. Bertram), Modern Methods of 
Sewage Purification: a Guide for the Designing and 
Maintenance of Sewage Purification Works, Edward 
Ardern, 544 

Science, General: St. Andrew’s University, Scientific 
Memorial Volume, 566; Stephenson (H. H., Editor), 
Who’s Who in Science (International), 1912, 546; 
Thomson (Prof. J. Arthur), Introduction to Science, 
139; Various Authors, Marvels of the Universe, 41 

Sociology: Bray (Reginald А.), Boy Labour and Арргеп- 
ticeship, 3p Evans (Maurice S., C.M.G.), Black and 
White in South-east Africa: a Study in Sociology, Sir 
H. H. Johnston, G.C.M.G., K.C.B., 408; Lapage (Dr. 
C. P.), Feeble-mindedness in Children of School Age: 
Appendix by Mary Dendy, 104; Sherlock (Dr. Е. B.), 
Sir H. B. Donkin, the Feeble-minded, 104 

Sport: Fletcher (F. W. F.), ври on the Nilgiris and in 
Wynaad, 379; Suffolk and Berkshire (the Earl of) and 
others, the Encyclopedia of Sport and Games, 45 

Technical Industries: Banks (Charles S.), a Manual of 
‘Philippine Silk- Culture, 494; Cross (C. Е.), Е. J. 
Bevan, and R. W. Sindall, W. N. Bacon, Wood Pulp 
and its Uses, C. Simmonds, 205; Jago (Wm.) and 
Wm. C. Jago, the Technology of Bread-making, 238; 
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Reviews and Our Bookshelf (continued) : 
Leather (J. W.) and Jatindra Nath Mukerji, the Indian 
Saltpetre Industry, 330; Mulliken (Prof. S. P.), Identi- 
fication of the Commercial Dyestuffs, Prof. Arthur G. 
Green, 239; Mosler (L. P.), die moderne graphische 
Reproduktion: ein Führer und Ratgeber durch das 
Gebiet des Illustrationswesens, 243; Trotman (S. R.), 
and E. L. Thorp, the Principles of Bleaching and 
Finishing of. Cotton, 138; Worden (Dr. Edward C.), 
Nitrocellulose Industry, 69 
Veterinary Science: “ Rangin," Lieut.-Colonel D. C. 
Phillott, the Faras-Nàma-e Rangin; or, the Book of 
the Horse, 172 
Vulcanology : Daly (Reg. A.) the Nature of Volcanic 
Action, 79 
Zoology, Invertebrate: Annandale (Dr. N.), Dr. A. E. 
Shipley, F.R.S., Editor, the Fauna of British India: 
Fresh-water Sponges, Hydroids, and Polyzoa, 511; 
Austen (E. E.), a Handbook of the Tsetse-flies [Genus 
Glossina], 204; Calman (Dr. W. T.), the Life of 
Crustacea, 180; Fabre (J. H.), A. T. de Mattos, the 
Life and Love of the Insect, 106; Nuttall (G. H. F.), 
C. Warburton, W. F.. Cooper, and L. E. Robinson, 
Ticks, 123; Sars (Prof. G. O.), an Account of the 
Crustacea of Norway, vol. v.: Copepoda Harpacti- 
coida, W, A. Cunnington, 276 
Zoology, Vertebrate: British Ornithological Club, 
Bulletin, edited by W. К, Ogilvie-Grant: Report on 
the Immigration of Summer Residents, &c., 318; 
Osborn (Prof. Henry Fairfield), the Age of Mammals 
in Europe, Asia, and North America, 135; Regan 
(C. Tate), the Fresh-water Fishes of the British Isles, 
373; Someren (Dr. К. А. L. van) and У. С. L. van 
Someren, Studies of Bird-life in Uganda, Sir H. H. 
Johnston, 374; Westell (W. Р.), the Young Ornitholo- 
gist: a Guide to the Haunts, Homes, and Habits of 
British Birds, 352 
Roads: Road-metal for Motor Traffic in Maryland, 22; 
Road Board Report, 88 
Robin, Confessions of а, Lieut.-Col. A. Е. Mockler- 
Ferryman, 209 
Rock Crystal: Cantor Lectures, Dr. A. E. H. Tutton, 
F.R.S., 261; Correction, 291 t 
Rocky Mountain Explorations North of Yellow Head Pass, 
Prof. J. Norman Collie, F.R.S., 455 
Röntgen Radiations, Characteristic, R. Whiddington, 143 
Röntgen Society, Presidential Address, A. A. Campbell 
· Swinton, 191 
Roses, H. R. Darlington, 444 
Royal Geographical Society : Geography of British Central 
frica, Sir A. Sharpe, K.C.M.G., C.B., 195 
Royal Society : Medal Awards, 49; Anniversary Meeting, 
181; see Society 
Rubber: Guayule: a Rubber-plant of the Chihuahuan 
Desert, 215; the Rubber-planter's Notebook, F. Braham, 
E ; the Passage of Hydrogen through the Rubber Tissue 
of Aérostats, С. Austerwell, 471 


St; Andrew's University, New Bell-Pettigrew Museum of 
Natural Historv, 177 - ) 

Sand-dunes of New Zealand, Dr. L, Cockayne, Dr. V. 
Cornish, 390 ati 

Schools: Conference of Association. of Science Masters in 
Public Schools: Young Biologists and Physics, M. D. 
Hill; Plant Biology for Secondary Schools, E. I. Lewis; 
Place of Electrostatics in a School Course, C. E. Ashford ; 
“ Formal Training," А. Vassall, Prof. Armstrong, Dr. 
T. P. Nunn; Résumé, G. F. Daniell, 393-394; Memories 
of a School Inspector, A. J. Swinburne, 412 

Science: Marvels of the Universe, Various Authors, 41; 
Introduction to Science, Prof. J. Arthur Thomson, 139; 
Science Examinations and Grouped Course Certificates : 
Address, Barker North, 229; Science and Literary Form, 
J. L., 270; Jahrbuch der Naturwissenschaften, 1910-11, 
Dr. J. Plassmann and others, 370; Science among the 
Chinese, Dr. C. K. Edmunds, 385; Science Teaching, 
Functions of Lectures and Text-books in Science Teach- 

. ing: Presidential Address, Sir J. J. Thomson, F.R.S., 
399; Mode м Science Reader, with Special Reference to 
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Chemistry, Prof. Robert M. Bird, 444; Who's Who in 
Science (International), 1912, 546 

Scientific: Scientific Bee of порад Terms, 
Prof. J. W. Gregory, F.R.S., Zi Scientific Misappropria- 
tion of Scientific Terms, Ог. Е. A. Bather, F.R.S., 41; 
Scientific Progress and Prospects: Address to Réntgen 
Society, A. A. Campbell Swinton, 191; Scientific 
Worthies: Sir William Ramsay, K.C.B., F.R.S., Prof. 
Wilhelm Ostwald, 339; University of St. Andrews Scien- 
tific Memorial Volume, 566 

Seismology : Irregular Long-period Changes in Level, Prof. 
J. Milne, F.R.S., 6; Geological Study of Sarthquakes, Dr. 
Е. Scheu, 18; Propagation of Earthquake Waves, Dr. С. 
Negri, A. Torcelli, Prof. J. Milne, F.R.S., 47; the Latium 
Earthquake of April 10, Dr. С. Agamennone, 90; 
Seismology at the British Association, Prof. J. Milne, 
F.R.S., 124; the Solar Cycle and Earthquake Cycles, 
Maxwell Hall, 125; the Periodigram of Earthquake Fre- 
quency, Prof. 11. H. Turner, F.R.S., 125; Earthquake 
of November 16, 1911, A. Angot, 166; Earthquake of 
November 16, 1911: Seismographic Observation at Lille, 
H. Douxami, 291; the Central Europe Earthquake, 
November 16, 1911, Prof. J. Milne, F.R.S., 146; A. 
Angot, 166; 11. Douxami, 201; Recent Earthquakes, 459 

Seismometry, Prince B. Galitzin, 89 

Sewage Purification, Modern Methods of, 
Kershaw, E. Ardern, 544 

NN and Drains, Bacteria in the Air of, Dr. Andrewes, 
29 

Sex Determination, Arguments in favour of Action of 
Suprarenal Capsules in, R. Robinson, 166 

Sheep: Wild Sheep, N. V. Nasonov, 385; Vaccination of 
Sheep against Scab by a specially prepared Virus, J. 
Bridré and A. Boquet, 437 

Shells, Collection of Terrestrial and Fluviatile, made by 
Mr. R. Kemp in East Africa, H. B. Preston, 199 

Ships, Interaction between Passing, 145, Dr. A. H. Gibson, 
17:; Effect of Depth of Water on Speed of Ships, 458 

Shrew, Duration of Life and Habits of the Common and 
Lesser, L. E. Adams, 303 

Sight Tests in the Mercantile Marine, 217 

Silver Oxybromide, Preparation and Properties of a, A. 
Seyewetz, 573 

Sleeping Sickness : Tsetse-flies and aoi Sickness, 149; 
Sleeping Sickness, Sir A. Sharpe, K.C.M.G., C.B., 195; 
Relation of Big Game to Sleeping Sickness, Prof. E. A. 
Minchin, F.R.S., 210; Anon., 247; Reports of the Sleep- 
ing Sickness Commission of the Royal Society, 529; 
see also Trypanosomes 

Smells of Paris, O. Boudouard, 471 

Smokeless Powder, Stability towards the Ultra-violet Rays, 
D. Berthelot and H. Gaudechon, 269 

Society and Academy Meetings : 
Asiatic Society of Bengal, 337 
British Psychological Society, 98 
Cambridge Philosophical Society, 98, 200, 268, 604 
Challenger Society, 98 
Geological Society, 164, 199, 267, 402, 470, 
Góttingen Royal Society of Sciences, 505 
Institute of Metals, 427 
Institution of Mining and Metallurgy, 470 
Linnean Society, 132, 165, 267, 369, 538, 604 
Linnean Society of New South Wales, 167, 201, 437, 502 
Malacological Society, 538 
Manchester Literary and Philosophical Society, 32, 132, 

235, 303, 504, 605 
Mathematical Society, 98, 268, 402, 8 
Mineralogical Society, 165, 502 
Paris Academy of Sciences, 32, 67, 98, 133, 166, 201, 268, 
402, 436, 471, 538, 3 

Physical Society, 66, 164, 234, 503 
Royal Anthropological Institute, 164, 268, 428, 504, 604 
Royal Astronomical Society, 267, 402, 2 
Royal Dublin Society, 235, 337 
Royal Irish Academy, 165, 369, 504, 605 
Royal Meteorological Society, 199, 303, 470 
Royal Microscopical Society, 32, 165, 369 
Royal Society, 66, 97, 131, 197, 233, 401, 434, 469, 502, 


537 
Royal Society of Edinburgh, 200, 303, 505, 604 
Royal Society of South Africa, 166 
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Society and Academy Meetings (continued) : 
Royal Society of Victoria, 33, 304, 539 
Society of Model and Experimental Engineers, 458 
Zoological Society, 98, 132, 199, 572 

Sociology : Black and White in S.E. Africa, M. S. Evans, 
C.M.G., Sir H. H. Johnston, G.C.M.G., K.C.B., 408 

Soil: Soil-fertility, Dr. R. Greig-Smith, 201, 437; the 
Awakening of the Soil, A. Müntz and H. Gaudechon, 
71; Soil Erosion, Mr. M'Gee, 491; the Story of the 
oil : from the Basis of Absolute Science and Real Life, 
C. G. Hopkins, E. J. Russell, 541; Action of Flowers of 
Sulphur upon Vegetation, 573 

Solar Physics Observatory, the, 13, 43, 84, 151 

Sound, the Dynamical Theory of, Prof. Horace Lamb, 
F.R.S., Prof. Bryan, F.R.S., 579 

Spalding Gentlemen's Society, 17 

Species, Charles Darwin's Earliest Doubts concerning the 
Immutability of, Prof. J. W. Judd, C.B., F.R.S., 8 

Spectra: Spectra produced in Gases and Vapours by 
different Types of Electric Discharge, G. Millochau, 67, 
595 ; Spectrum of Boron, Sir Wm. Crookes, 97 ; Spectrum 
of Ruby, J. Moir, 166; Spectrum of Iron Flame and 
those of Sun-spots and Lower-type Stars, Sir N. Lockyer, 
K.C.B., 197 ; the Less Refrangible Spectrum of Cyanogen, 
and its Occurrence in the Carbon Arc, A. Fowler and 
H. Shaw, 8 

Spectroscopic Methods, Recent Progress in: Address, Dr. 
A. A. Michelson, 3025 ti R5" 377 

Speeches of his Majesty the King, 209 

Spiders, Lyriform Organs and Tactile Hairs of, N. E. 
M'Indoo, 89; British Spiders in the Group Tmeticus, 
Rev. J. E. Hall, 156 

Sponges, Fresh-water: Clare 
Stephens, 369 

Sport and Games, the Encyclopedia of, 45 

Spotted Fever, Rocky Mountain, 562 

Stammering: the Real Cause and Permanent Cure of, 
A. Appelt, Prof. J. G. McKendrick, F.R.S., 407 

Starfishes of the North Pacific, Prof. W. K. Fisher, 462 

Stars having Peculiar Spectra, Mrs. Fleming, 226; Evolu- 
tion of Multiple Stars, Dr. See, 226; see also Astronomy 

Steel: the Present Position of Electric Steel-melting, Prof. 
Andrew McWilliam: British Association Report, 62; the 
Case-kardening of Steel, Prof. Е. Giollitti, Dr. W. 
Rosenhain, 122; the Basic Open-hearth Steel Process, 
Carl Dichmann, Alleyne Reynolds, 309 

Stocks, Inheritance of Doubleness, &c., in, Miss Е. R. 
Saunders, 457 

Suction-gas Plants, Bituminous, Е. Fielden, 526 

Surveying: Roman Surveying, Prof. E. Hammer, Hofrath 
A. Broch, 158; Levelling of Precision in India, Col. S. G. 
Burrard, R.E., F.R.S., 520 

Syphon, a Simple Automatic, J. C. Thomson, 550 


Island Survey, Miss J. 


Tables, Fifty Useful Metric Equivalent, 107 

Tadpole of Frog, Т. Plowman, 213 

Tapeworms, New Genus from the Bustard, F. E. Beddard, 
199 

Technical Institute Problems: Address at Belfast, Prof. T3 
Perry, F.R.S., 297; Technical Instruction in England, 
Position of, G. F. Daniell, 319 

Teeth: Vergleichende Anatomie des menschlichen Gebisses 
und der Zühne der Vertebraten, Dr. P. de Terra, 308 

Testing: a High-speed Fatigue Tester and the Endurance 
of Metals under Alternating Stresses of High Frequency, 
B. Hopkinson, 199; a Handbook of Testing: Materials, 
Prof. 6 A. M. Smith, 207; Tests of Nickel-steel Riveted 
Joints, A. N. Talbot and H. Е. Moore, 493 

Таси Valley, Right Hon. Sir Herbert Maxwell, Bart., 
R.S., 278 

Therapeutics : Electric Colloidal Rhodium, A. Lancien, 201; 
Therapeutic Action of Mercury in Experimental Syphilis 
of the Rabbit, L. Launoy and C. Levaditi, 403 

Ticks: Tick (Ixodoidea) Generic Names to be included in 
the “ Official List of Zoological Names," С. W. Stiles, 
42; Ticks: a Monograph of the Ixodoidea, G. H. F. 
Nuttall, С. Warburton, W. Е. Cooper, and L. Е. Robin- 
son, 123; the Genus Rhipicephalus, C. Warburton, 604 

Tides: Analysis of Tidal дер for Brisbane for 1908, 


Е. J. Selby, 198; Tidal Surve 
Sir G. H. Darwin, K.C.B., 

Timber, see Wood 

Toxic, see Poisons + 

Trees, Damage by Woodpeckers to, W. L. McAtee, 426 

Trigonometry: a New Trigonometry for Schools and 
Colleges, Rev. J. B. Lock and J. M. Child, 105; 
Trigonometria Esférica, Prof. C. Wargny, 105 

Tropic Isle, My, E. J. Banfield, 283 

Trypanosomes: Action of Oxazine, &c., on Trypanosomes, 
А. Laveran and D. Roudsky, 133; Trypanosoma 
rhodesiense, А. Laveran and N. Larrier, 268, 403; 
Antelope infected with Trypanosoma gambiense, Capt. 
A. D. Fraser and Dr. Н. L. Duke, 436, 470 

Tsetse-flies (Genus Glossina), a Handbook of the, E. E. 
Austen, 204; Breeding Haunts of Glossina morsitans, 
R. W. Jack, 523 

Tuberculosis: the Notification of Tuberculosis, 115; Anti- 
tuberculous Vaccination and Serotherapy, M. Rappin, 
201; Secondary Infections in Pulmonary Tuberculosis, 
Dr. Inman, 296; a New Distinctive Character of the 
Human and Bovine Tubercle Bacillus, P. Chaussé, 437; 
see also Consumption 


of Japan, Prof. Hirayama, 
.К.5., 315 


Ultra-violet Rays: Weather of 1911 and the Sun's Ultra- 
violet Radiation, 212; Action of Ultra-violet Rays on 
Sodium Hyposulphite, L. Marmier, 403; Photolytic De- 
composition of Smokeless Powder by the Ultra-violet 
Rays, D. Berthelot and H. Gaudechon, 471 

Universities : University Education in England and Wales, 
28; Congress of Universities of the Empire (1912), 56; 
Moral Influence of a University Pension Scheme, Dr. 
Н. S. Pritchett, 96; Value of ** External '' Degrees of the 
University of London, Sir Wm. Ramsay, К.С.В., F.R.S., 
445, others, 567 


Veterinary Science Degrees at Edinburgh University, 434 

Vine-growing in England, H. M. Tod, 173 

Vortex Rings in Liquids, Photographic Study, Prof. E. F. 
Northrup, 463 

Vulcanology : the Taal Volcano, Prof. J. Milne, F.R.S., 
12; the Nature of Volcanic Action, R. A. Daly, 79; Gas 
Eruption off the Coast of Trinidad, R. Anderson, 563 


Water: Water Resources of the United States, 157; 
Geology and Underground Waters of S. Minnesota, 
Messrs, Hall, Meinger, and Fuller, 157; the Divining 
Rod, Dr. L. Weber, 228; Sterilisation of Drinking 
Water by Ozonised Oxygen and Chlorine Compounds in 
the Nascent State, E. Rouquette, 573 

Water-beetles : Clare Island Survey, F. Balfour Browne, 369 

Water-main, a Submerged Flexible-joint, F. Reed, 470 

Water-power Works, Loch Leven, A. H. Roberts, 129; 
F. B. Sonnenschein, 129 

Water-vapour, Condensation of, by Expansion in an Atm 
sphere of Carbonic Acid, E. Besson, 573 d 

Weather, see Meteorology 

Wedges, Optical, Mr. Renwick, 387 __ 
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ARISTOTLE AS BIOLOGIST. 
The Works of Aristotle, Translated into English. 
De Generatione Animalium. Ву Prof. A. Platt. 
Price 7s. 6d. net. De Partibus Animalium. By 
Dr. W. Ogle. Price ss. net. Vol. iv., Historia 
Animalium. By Prof. D'Arcy W. Thompson. Price 
105. 6d. net. (Oxford: Clarendon Press, 1910-11.) 
HE biological treatises of Aristotle are one of the 
chief marvels of antiquity. Remarkable in 
themselves for the evidence they give of the extra- 
ordinary powers of observation and reasoning possessed 
by their industrious author, they become truly astonish- 
ing when considered as only a comparatively small 
part of the life-work of a philosopher who entered 
profoundly into every department of human know- 
ledge. Тһе view has sometimes been entertained that 
after all Aristotle in his physical treatises was a mere 
copyist, that these works are rather of the nature of a 
literary compilation from sources now mainly lost than 
a record of original research and observation. А 
moderately careful study of, say, the ''History of 
Animals" is sufficient to show that this is an error. 
Aristotle had undoubtedly made himself acquainted 
with what we should now call the "literature of the 
subject," and when it seems necessary he quotes from 
earlier writers. But it is not his way to borrow their 
` statements uncritically. If Herodotus or Ctesias 
makes what he considers to be a mistake, he does not 
hesitate to say so. Moreover, the “History " teems 
with what are beyond all reasonable doubt good first- 
hand observations derived from actual dissection. 
That errors should be numerous is only what might 
be expected considering the necessary limitations to 
research in the fourth century в.с. But it must be 
allowed that in his zoological and physiological specu- 
lations Aristotle displays reasoning powers of the 
highest order, and indeed it is often difficult to see 
that with the only data open to him he could have 
come to any sounder conclusions. It is curious that 
in the case of the strange phenomenon of hectocotylisa- 
tion in the dibranchiate cephalopoda the Greek fisher- 
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men were right and Aristotle was wrong. But even 
here, as Prof. Platt remarks, he seems justified on 
the evidence before him. He could see no connection 
of the hectocotylised arm with the vasa deferentia, 
and "it is no wonder that he thought this decisive 
against the theory of the fishermen. He only deserves 
credit for doing so.” 

But in spite of this and many other errors perhaps 
equally excusable, it is undeniable that the three 
treatises before us contain an immense amount of 
accurate observation and skilful reasoning. Speaking 
of the “De Generatione Animalium," Prof.. Platt says 
with truth, ' should any man of science come fresh to 
the reading of this treatise, he will, I think, be amazed 
and delighted to see what grasp and insight Aristotle 
displays in handling questions which still absorb us 
after all the time" that has since elapsed. 

The question of the dates of the composition of 
these books is of considerable interest in its bearing 
on Aristotle's more strictly philosophical work. Prof. 
D'Arcy Thompson lays stress on the frequency of 
reference in the “History of Animals" and other 
Aristotelian writings to the island of Lesbos and places 
near it. From this and other evidence he inclines to 
the view that Aristotle's natural history studies were 
carried on, or mainly carried on, between his two 
periods of residence in Athens, for during this interval 
he is known to have lived for two years in Mitylene, 
before his summons to the Court of Philip to under- 
take the tutorship of Alexander. Mr. Warde Fowler, 
on the other hand, thinks it probable that the 
" History" was at any rate begun in early life, the 
foundations being no doubt laid during his boyhood at 
Stageirus. 

“This little town," as Mr. Fowler points out, 
"is placed in a most favourable position for a 
naturalist. It lies on a sea abounding in fish; above 
it rise the wooded heights of the eastern coast of the 
Chalcidic peninsula on which it stands; only a few 
miles distant is the river Strymon, which was so 
famous for water- and marsh-loving birds, as to give 
its name as a perpetual epithet to at least one species 
*Strymoniz grues’|. Straight across the sea from 

gypt and the Soudan came, and still come, every 
spring, multitudinous armies of migrating birds; they 
rest awhile about these rivers of the Thracian coast, 
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Balkan Mountains into the plains of the Danube and 
Russia, to return again in the autumn. And, of 
course, for an inquiring naturalist a seaport town is 
always a desirable place, for here come sailors from 
foreign lands with tales of strange birds and beasts 
and plants, specimens of which they sometimes bring 
home with them. .. . We may be sure that young 
Aristotle was quick to profit by these chances." 

Whatever may have been the point in Aristotle's 
career at which the ‘ History" was projected, there 
can be little doubt that he was always taking such 
opportunities as offered for making additions and 
corrections. It is also reasonable to suppose that the 
book as we have it may contain annotations by some 
of his pupils. The treatises “ De Partibus " and “Пе 
Generatione " are shown by internal evidence to be 
later as a whole than the “ History.” 

The present excellent translations will serve, it may 
be hoped, to induce many students of the history of 
biological knowledge to undertake an examination at 
first hand of the works of this great scientific pioneer. 
Aristotle suffers little by intelligent translation, for his 
excellence lies in the matter of his writings rather 
than in their form. “Тһе author himself," as Prof. 
Platt justly observes, ‘‘ would have been the last man 
in the world to complain of any sacrifice of graces 
of stvle." Though the translators have no doubt 
nearly always succeeded in “representing as exactly 
as possible what Aristotle said or meant to say," it 
must not be supposed that they have denied themselves 
the use of good and vigorous English. Dr. Ogle's 
translation of the “ Пе Partibus" in especial (a revi- 
sion of his former well-known version) is admirable 
as a piece of literary workmanship. The notes of 
all three translators are good and useful so far as they 
£o; but to produce a completely annotated edition of 
Aristotle's biological works in the light of modern 
knowledge would be a task from which the boldest 
might shrink. The typography and general get-up of 
these volumes are all that could be desired, and are 
worthy of the reputation of the Clarendon Press. It 
should always be remembered with gratitude that their 
publication is due to the generous provisions of the 
will of the late Prof. Jowett. КА: 


SOUTH AFRICAN ORCHIDS. 


Icones Orchidearum Austro-Africanarum Extra-Tropi- 
carum; or, Figures, with Descriptions of Extra- 
Tropical South African Orchids. By Dr. Harry 
Bolus. . Vol. ii., pp. vi+200+ 100 plates. (London: 
Wm. Wesley and Son, 1911.) Price 21, 2s. net. 

4 у; Dr. Bolus’s many botanical friends this volume, 

his last contribution to South African orchid- 
ology, has a special interest. Its production was the 
ostensible motive of his frequent journeys home during 
the past few years, and the revision for the press of its 
last few pages was completed on the eve of his death, 
which occurred shortly after his arrival in England 
early in the summer of the present year. The copies of 
his book, distributed by his niece and co-worker, Miss 

H. M. L. Kensit, are a fitting memento of the author 

and of the important influence he exerted on the 

progress of botanical exploration in South Africa. 
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and then pursue their way northwards, crossing the | Bolus's botanical work was not confined to the study 
p y 
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of the orchids. His wide and critical knowledge of 
the heaths is embodied in his contribution on that 
family in the “Flora Capensis”; and his extensive 
herbarium, which now passes to the South African 
College, bears witness to his general knowledge of 
the flora. But he will probably be best known for his 
careful study of the orchids, the results of which are 
embodied in various papers, but especially in the 
volume on the ‘Orchids of the Cape Peninsula " and 
the two volumes of the ‘Orchids of South Africa," 
the second of which is the subject of this notice. 

The plan of the book is uniform with that of vol. i., 
which appeared in two parts (1893 and 1896 respec- 
tively). Excepting a few double plates and one on 
which are figured two species of Mystacidium dis- 
covered by, and dedicated to, Miss Alice Pegler, of 
Kentani, each of the hundred plates is devoted to one 
species; and the text consists of a corresponding num- 
ber of quite separate technical descriptions. А 
characteristic feature is the duplication of each descrip- 
tion in Latin and English. The distribution of each 
species is indicated by a citation of localities with 
collectors! names and numbers, and an indication is 
given of the source or sources from which the actual 
specimens figured were derived. The great majority 
of the plates were drawn from living specimens by 
Dr. Bolus himself, and the noting on the plate of the 
exact date at which the drawing was made shows that 
the material for the volume had been accumulating 
for more than twenty years. The extended period of 
preparation accounts for a slight want of uniformity of 
treatment. A few of the plates are in black and 
white; in the greater number, however, colour is used 
in proportions varying from the tinting of a simple 
leaf or flower to the full-blown coloured plate, such 
as that of Disa uniflora (plate 63). All are alike 
admirably clear, and include, in addition to the habit 
illustration, careful detailed drawings of the parts of 
the flower. 

The species figured and described represent nineteen 
genera, but a large proportion are included in the 
typically South African genera, Disa, Satyrium, and 
Eulophia. Some are well-known species; a good pro- 
portion were discovered and have been previously 
described by Dr. Bolus, while a few, such as Eulophia 
Pillansii and Mystacidium Aliciae, are described here 
for the first time. Some are of special interest as 
representing rediscovered species. For instance, Disa 
Telipogonis, Reichenb. f., a remarkable little plant 
found by Berg on the summit of Table Mountain in 
1816, was rediscovered in the same locality by Miss 
Kensit in 1904. The only other record of its occur- 
rence was from the mountains in the Wellington dis- 
trict, where Dr. Schlechter found it in 1896, at a 
somewhat lower elevation. 

A pleasing feature of Dr. Bolus's work is the readi- 
ness with which he gives credit wherever possible to 
those who have helped in his work either by sending 
specimens, or with their critical knowledge. Among 
these helpers may be mentioned, besides Miss Kensit, 
Dr. Schlechter, whose knowledge of the Cape orchids 
was perhaps second only to that possessed by Dr. 
Bolus, and Miss Alice Pegler, who has done good work 
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in the botanical exploration of the Kentani district, 
and to whom are dedicated the two new species of 
Mystacidium figured—her own discoveries. To these 
and others Dr. Bolus gives grateful recognition in his 
introductory note. 

An index comprising a list of species and synonyms 
is placed at the end of the text matter, and a good 
portrait of the author as a frontispiece is a pleasing 
addition. A. B. R. 


THE STUDY OF FIELD CROPS. 
Southern Field Crops (exclusive of Forage Plants). By 

Prof. J. Е. Duggar. Pp ххуй+ 579. Rural Text- 

book Series; edited Бу Г. H. Bailey. (New York: 

The Macmillan Co.; London: Macmillan and Co., 

Ltd., 1911.) Price 7s. 64. net. 

P a certain stage in his studies the agricultural 

student is called upon to consider crop-growing 
in its economic aspects, and he soon finds himself in 
a wide and rather indefinite field, where, in theory, his 
chemistry, botany, entomology, &c., ought to meet, 
and where the bearing of all the sciences on practical 
agriculture ought to be made manifest. In theory the 
student is to be directed in his studies of this branch 
of the subject by a man whose attainments in these 
several sciences is beyond reproach, and who has also 
a first-hand acquaintance with the economic problems 
involved. But in practice this ideal combination is 
never attained, and consequently the study of field 
crops goes in with agriculture, and is left entirely to 
the empiricist, no man of science having set up any 
claim to deal with them from the economic point of 
view. : 

Like other teachers of agriculture, Mr. Duggar is 
an empiricist; but he is an enlightened one, and makes 
liberal use of the data accumulated by his confréres 
on the science side. He deals, as one would expect, 
very fully with maize and cotton, to each of which 
some ten chapters are devoted, the rest of the book 
being occupied with the less common crops—wheat, 
oats, sorghum, rice, &c. The usual arrangement of 
the subject-matter is to begin with the structure of the 
plant; then to pass on to its races and varieties, the 
methods of breeding or improvement, the soils and 
fertilisers best adapted, the appropriate tillage and 
cultivation, and finally the insect and fungoid pests. 
Thus the whole field of science is covered, from 
chemistry and botany to entomology. 

Considering how much such a task is beyond the 
powers of any one man, Mr. Duggar has done remark- 
ably well. The purist in method, of course, might 
object to the empirical treatment of the subject, and 
feel dissatisfied with the numerous bald statements, 
such as ‘Insect pests [of oats] are the same as those 
of wheat, except that the oat is not attacked by the 
Hessian Пу,” just as the purist in language (and many 
others as well) might object to another statement— 
"ensilage is the verb, as * to ensilage corn,’ with the 
accent on the middle syllable." But these difficulties 
are inherent in the subject, and it would be unreason- 
able to judge the book from a point of view other than 
that from which it was written and will probably be 
used. 
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For in the meantime, while he is waiting for the 
true scientific treatment of crop husbandry to be de- 
veloped, the student needs some one book in which he 
can find collected all the information he wants about 
ordinary crops. He is more concerned with the facts 
themselves than with their bearing on one another or 
on any central hypothesis. From this point of view 
Mr. Duggar's book is very good; there has obviously 
been a great deal of work expended in collecting the 
facts, and the references to the literature at the end 
of each chapter, if not entirely satisfying to the man 
of science, will at any rate put the student in touch 
with other work on the subject. In the present state 
of our knowledge the collection of the facts relating 
to the growth of crops is extremely necessary for 
further progress, and Mr. Duggar has contributed 
material that will be found distinctly useful. 

As in the other members of this series, the book is 
well illustrated, and the pictures are well chosen, there 
being remarkably few of the ordinary useless field 
views. “Ап honest book," Dr. Bailey calls it in his 
introduction; *. . . these makers of observation text- 
books, that present the crops and the animals in their 
real and living details, will set going a great quiet 
movement to examine minutely the conditions of agri- 
cultural failure and success.” E. J. RUSSELL. 


PROPERTIES OF MATTER. 


General Physics for Students: a Text-book on the 
Fundamental Properties of Matter. By E. Edser. 
Pp. ix+632. (London: Macmillan and Co., Ltd., 
1911.) Price 75. 6d. 

T is not often that a text-book, published under 

a familar title, presents so many novel and 

valuable features as Mr. Edser’s latest production, 
"General Physics for Students." It is scarcely too 
much to say that with regard to contents and general 
mode of treatment the book forms a class for itself. 
By the collection of so much fresh material into one 
volume, Mr. Edser has made accessible to students 
many parts of physics, which, either from lack of 
time or initiative, they have hitherto been unable to 
appreciate. This has been done in no meagre fashion, 
the details, both experimental and theoretical, being 
consistently of a very comprehensive character. 

The very care which has obviously been bestowed 
upon the work in order to suit it to the needs of 
students has, we think, been the cause of the one 
unfortunate feature of the book. This is the avoid- 
ance of the use of calculus notation—a procedure 
which the author seeks to justify in the preface. 
There is undoubtedly much to be said for such omis- 
sion in the case of junior students whose teaching 
involves but rare recourse to calculus methods; but 
to continue the practice through a book of this kind is 
open to grave objections. The students who use the 
book may be divided into two classes—those sufficiently 
acquainted with calculus notation and methods, and 
those ignorant of them. The former class are liable 
to become annoyed at the repeated integration from 
first principles of the same function; the latter class 
may become accustomed to regard the laborious pro- 
cesses given as essential parts gf the problems in 
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question. The author’s reasons for following this 
method are not apparent, but we are tempted to believe 
that it is in order to conform with the regulations of 
the University of London, which still insist that the 
pass degree in physics should be obtainable without 
a knowledge of the calculus. 

The earlier chapters of the book are devoted to the 
principles of mechanics, special attention being paid to 
oscillatory and gyrostatic motion. The simpler parts 
of the subject seem somewhat curtailed, but that is, 
perhaps, excusable in view of the very comprehensive 
nature of the book. Following chapters on gravitation 
and elasticity, we find surface tension very fully 
treated, and it is noticeable that the author very 
properly points out the inaccuracy of the statement 
often made, that the surface tension is equal to the 
surface energy per unit area. Chapters xi. to xiv. 
introduce subjects the inclusion of which renders this 
book unique. The author deals in a simple yet de- 
tailed and exact manner with the motion of fluids, 
including applications to the properties of vortex fila- 
ments and the waves on the surfaces of liquids. In 
the concluding chapter there is also to be found much 
that is new from the student’s point of view. The 
consideration of the kinetic theory of gases is more 
complete in many respects than that which has usually 
been given, particularly with respect to the influence 
of the finite size of the molecules and the various 
methods of estimating their size and number. 

As in Mr. Edser’s other books in this series, the 
printing is excellent, and the heavy type used in the 
more important statements is very desirable. Good 
figures and diagrams form another pleasing feature. 
A wealth of examples (to which answers are given) 
should enable the student to become thoroughly 
acquainted with the principles described, and there is 
little doubt that the book, both from its general excel- 
lence and unique features, and notwithstanding the 
calculus methods referred to, will become almost in- 
dispensable to the students of physics. 


MARINE ENGINES. 


Marine Engine Design, including the Design of Turn- 
ing and Reversing Engines. By Prof. Edward М. 
Bragg. Pp. 172. (London: Constable and Co., 
Ltd., 1911.) Price 8s. net. 

N this small book the author has endeavoured to 

describe methods by which the 

"detailed design of the principal parts of marine 

engines can be determined, and has сопсеп- 

trated the results of several years of ехрегі- 
ence in teaching the subject of marine engine design 
to students of the University of Michigan." 

Within these modest limits the volume should prove 
useful as a class-book for students, although it cannot 
be admitted that Mr. Bragg is accurate in the opinion, 
expressed in his preface, that 
"most of the text-books on the subject of marine 
engines deal only in a general way with the subject 
of design, and particularly . . . as referring to the 
numerous coordinating parts of the modern marine 
engine.” 

On the contrary, many excellent text-books exist— 
in English, French, and German—which contain full 
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discussions of design of details for marine engines and 
numerous examples drawn from actual practice. The 
distinctive feature of the book under review is really 
found in its exclusive devotion to details of design, 
whereas preceding text-books have been more com- 
prehensive in scope, and as a consequence are larger 
and more expensive. 

Prof. Bragg confines attention to marine engines 
of reciprocating types; he leaves untouched problems 
connected with steam turbines as applied to ship- 
propulsion, although these are undoubtedly of primary 
importance in present circumstances. Rules and 
specimen calculations are given for determining the 
dimensions of cylinders, the "cut-off" in the admis- 
sion of steam, the length of stroke, and other par- 
ticulars for engines of specified powers and given 
rates of revolution. Steam speeds, valve diagrams, 
valves, and valve-gear are treated at considerable 
length. Attention is directed also to methods for 
calculating the strengths of many of the principal fixed 
and moving parts of reciprocating marine engines; 
in some cases the rules for details of marine engines 
issued by the principal societies established for the 
survey and classification of merchant shipping are 
reproduced. 

The last two sections of the book contain a full 
discussion of the details of design for auxiliary 
engines fitted for the purpose of turning the crank- 
shafts over—when valves are being set or when the 
main engines are being overhauled—and of designs 
for small engines used for reversing the main engines 
in steamships. About one-sixth of the total space 
in the volume is devoted to these subjects, although 
they are unquestionably of less relative importance 
than must be assigned to other matters, to which 
less attention has been devoted by the author. His 
hope and expectation, as expressed in the preface, are 
that by keeping the book “free from the descriptive 
part of the subject it will fill a decided void " and be 
" much more readily available " than other text-books 
“ for the particular use for which it is intended," The 
majority of students will, in all probability, favour 
the use of text-books which are less restricted in aim, 
and are richer in descriptions and illustrations of 
various types of engines. This opinion, however, in 
no sense reflects on the manner in which the author 
has done his work; and, of course, he is entitled to 
form and act upon his own estimate of the kind 
of text-book likely to prove of most service to students 
of marine engineering. W. H. W. 


OUR BOOK SHELF. 


Puppets: a Work-a-Day Philosophy. Ву George 
Forbes, F.R.S. Pp. ix-- 183. (London: Macmillan 
and Co., Ltd., 1911.) Price 3s. 6d. net. 

Tis is a philosophical sketch, or skeleton, clothed 

upon with the human interest of a story. A party of 

happy and well-to-do people are staying at a Scottish 
castle, and James Gordon S to them his philo- 
sophical views. These are of the idealistic kind, which 
may roughly be called Berkeleyan, and Gordon 
develops them very ingeniously, making some use of 
the modern psychological doctrine of the subconscious. 

All our knowledge of the world is a mental know- 

ledge; all things" are thoughts or, at least, cannot 
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be proved to be anything further. But this does not 
destroy anything of importance, or reduce cosmos to 
chaos, аз“ common-sense " might suppose. The world 
of each one's experience is real enough in each one's 
own mind, and there is no gain in attributing to it 
any material kind of reality. The concordance, in a 
general way, of my experience with your experience, is 
explained by supposing a universal-thinking or domin- 
ant Self who is thinking the world. Or, as Berkeley 
would say, the universe exists as the thought of God. 

Our human selves are greater than their present 
manifestations. For educative purposes, each of us 
has been given a puppet to work and manage (our 
bodies, namely), and we can only express ourselves very 
inadequately through this dull mechanism. Indeed, 
some of the faculties we are proud of are the results 
of our limitations—for instance, reasoning. “There is 
simply no limit to what the mind can think of were it 
not spoilt by reasoning." Witness the marvellously 
accurate movements of the fingers in piano-playing, 
movements which must be supposed to be controlled 
by intelligence, but which certainly could not be per- 
formed at that speed if the slow consciousness had to 
superintend every muscle-twitch. Similarly with calcu- 
lating prodigies, who multiply six figures by six 
figures, not in the way we multiply, but by a sort of 
instinct. 

'This philosophy, of course, includes some kind of 
TUR, for, though the body-puppet dies, the self 
which worked it is not thereby rendered any less alive; 
and it goes on experiencing, in other forms, probably 
not spatial and temporal. 

'The psychology of the book is quite admirable, and 
even its farthest-reaching speculations (which are put 
forward as such, and not as dogmas) are logical and 
justifiable, from the idealist’s point of view. And the 
philosophic pill is nicely sugared with two love stories 
which end as happily as the most benevolent reader 
could desire. АЫ 


The Relative Volumes of the Atoms of Carbon, Hydro- 
gen, and Oxygen, when in Combination. By 
Hawksworth Collins. Pp. 107. (London: Morton 
and Burt, Ltd., 1911.) Price 7s. 6d. 

Tue author's views on the volume relations of the 

atoms in chemical combination differ fundamentally 

from those of previous observers. The present book 
deals, exclusively with liquids containing carbon, 
hydrogen, and oxygen. At 15° and atmospheric pres- 
sure an atom of hydrogen, when in combination with 
an atom of carbon, occupies one of four relative 
volumes, viz., 15°25, 1222, 9'95, and 576. Тһе volume 
of any one atom of hydrogen is determined by the por- 
tion of the carbon atom to which it is attached. There 
are four portions of the carbon atom, corresponding with 
the valencies, and the theory implies that the valencies 
are unequal. The relative volume of the carbon atom 
is generally 0'71, but in certain circumstances expands 

to 8o. From this it follows that the volume of a 

hydrogen atom may be twenty times that of a carbon 

atom. Oxygen has three volumes, 2°51, 4°45, and 
7°53, depending on the nature of the compound and 
the position of attachment to the carbon atom. 

This remarkable theory of atomic volumes is ex- 
plained within the limits of four pages, and the 
remainder of the book is occupied with the graphic 
formule of roo organic compounds (alcohols, ethers, 
&c.). In these formula the carbon atoms are repre- 
sented as oblongs divided into four portions, and the 
positions of attachment and the relative volumes of 
all the atoms are shown. 

The author states that "the theoretical and experi- 
mental specific gravities never differ by more than 
о'оот, although different experimentalists seldom agree 
to more than two places of decimals.” It is difficult 
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to see how these statements can be reconciled. Моге- 
over, the author has the choice of nine volumes for 
the three elements, whereas Kopp obtained a fair 
agreement between observed and calculated values for 
molecular volumes at the boiling point with one volume 
each for carbon and hydrogen and two volumes for 
oxygen; it is evident, therefore, that an agreement 
between observed and calculated values on the former 
basis can scarcely be regarded as conclusive evidence 
in favour of the author's theory. The theoretical dis- 
cussion of the subject is quite inadequate, and it is to 
be hoped that some of the more obvious omissions will 
be repaired in the later volumes on the subject which 
are promised. 


Forest Flora of the Siwalik and Jaunsar Forest Divi- 
sions of the United Provinces of Agra and Oudh, 
being a revised and enlarged edition of the Forest 
Flora of the School Circle, N. W.P., with Analyses, 
compiled for the use of the Students dn Imperial 
Forest College, Dehra Dun. By U. Kanjilal. Pp. 
pri {Calcutta : Government Printing Office, 
1911.) Price r.14 rupees for public; r.4 rupees for 
students. 

Ten years have elapsed since the first edition of the 

"Forest Flora of the School Circle, N.W.P.," was 

published; meantime the division of the School Circle 

has received other names for both forest and adminis- 
trative purposes, which are given in the revised title, 
and the author has noted certain alterations and 
emendations that are desirable. The glossary has been 
revised, family names have been changed in accord- 
ance with the Vienna rules, an important addition 
has been made in the shape of an analytical synopsis 
of the orders and families which provides ampler 
details for their determination, and a general revision 
of the flora has been effected. The teaching experi- 
ence of the author has suggested but few changes in 
the list of species described. Only two of the addi- 
tional species incorporated are trees, i.e. Diospyros 

Kanjilali and Linociera intermedia; the former was 

described in 1905 by Duthie from material supplied 

by the author. These alterations will serve to increase 
the usefulness of this pocket flora. 


Wilson’s Folding Globe. Circumference 40 inches. 
(London: George Philip and Son, Ltd.) Price 
7s. 6d. net, in cardboard box. 

Tus ingenious device will prove of excellent service 
to teachers of geography in assisting them to correct 
the misleading ideas which are apt to arise in the 
minds of young PA by the exclusive study of flat 
map projections. The mere fitting up of the globe, 
with the aid of the simple accessories provided, will 
impress upon the beginner the distortion entailed by 
the representation of a spherical surface on a plane. 
When placed flat, the “ gores,” which when arranged 
form the globe, make up an equal scale map of the 
world. There is sold with the folding globe a map 
of the world on Mercator's projection, so that a proper 
understanding of its advantages and disadvantages 
may be secured by comparing it with the equal scale 
map. 


A Text-book of Geography. Ву С. Cecil Fry. 
Second edition. Pp. xxi+468. (London: W. B. 
ל‎ University Tutorial Press, Ltd., 1911.) Price 
4s. 6d. 

Tue first edition of this book was reviewed in NATURE 

for March 11, 1909 (vol. Ixxx., p. 31). In the present 

edition more than thirty new maps and diagrams have 
been added, as well as a number of climatic data for 
the principal divisions of the world. A new appendix 

1 pome 350 examination questions has been intro- 
uced. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 


Irregular Long-period Changes in Level. 


Ar the Portsmouth meeting of the British Association 
Mr. Е, Napier Denison contributed a paper on changes in 
level observed with a horizontal pendulum at Victoria, 
B.C. Observations commenced in TES, 1899, and ex- 
tended over the next eleven years. 
refer to changes in level in an east-west direction. Like 
Observers in other parts of the world, he found diurnal, 
annual, and other changes, all of which can be referred to 
epigenic influences. 

ver and above these Mr. Denison pointed out that the 
ndulum did not annually return to its normal position ; 
or irregular periods varying between twelve and thirty 
months the zero might travel eastwards, after which it 
would make a greater or less excursion towards the west. 
But here comes the interesting point. A curve of these 
wanderings very closely agrees with one representing the 
innual frequency of world-shaking earthquakes, which 
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have been most numerous when the pendulum was farthest 
removed from its normal position, whether this was to the 
east or west. The accompanying curves by Mr. Denison 
are self-explanatory. 

With the object of throwing further light on these 
observations it would be of interest to learn whether these 
long-period аа je in level, and, I may add, in azimuth, 
have been recorded at observatories which have piers on 
rock foundations, particularly in districts where there is 
reason to suppose rock folding may still be in progress. 
Such observatories may perhaps be found in Switzerland, 
Italy, the Balkans, North India, and the American and 
Asiatic shores of the Pacific. I have not, however, been 
able to find a catalogue which gives information about the 
foundations of astronomical observatories. —— 

An excellent résumé relating to changes in the vertical 
is given by Sir G. H. Darwin in a report to the British 
Association (1882). What is now required is a résumé 
since 1899, from which date we possess a fairly complete 
catalogue of world-shaking earthquakes, each of which, 
there is reason to suppose, may be regarded as the 
announcement of a general relief in seismic strain, and as 
one earthquake may beget another, they frequently take 
pA in widely removed districts at about the same time. 
f a megaseism means a relief of strain in the crust of 
our world, can astronomers throw any light upon its 
growth? 
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All who are interested in earth physics would like to 
know whether evidences of long-period changes in the 
vertical exist, particularly in the direction of the dip of 
strata on which their observatories are situated. 

Shide, Isle of Wight, England. Joun MILNE. 


Solar Eclipse—April, 1912. 


A FEW years ago I read a short paper before the British 
Astronomical Association, in which 1 suggested that certain 
eclipse observations should be made, not at the centre line 
of the path of the shadow, but as near as possible to its 
two edges; and seeing that the forthcoming eclipse is un- 
suitable, on account of its short duration, for the usual 
observations, 1 hope that the astronomers of Europe will 
devote their attention to determining the position and 
width of the shadow. If they can do this with the exacti- 
tude which I anticipate, then, in a single day, full informa- 
tion will have been collected with which a profile of the 
earth’s surface can be drawn along a line extending from 
Portugal through Spain, France, Belgium, Holland, 
Germany, and Russia to Siberia, which profile would have 
the advantage that it would be unaffected by local varia- 
tions of gravity. 

My suggestion is that enlarging cameras should be 
attached to the observing telescopes, and that images of 
the northern and southern edges of the sun and moon 
should be thrown on sensitive films, which would have to 
be moved in a north and south direction (say at the rate 
of 1 mm. per second). An observer stationed outside the 
shadow would obtain a negative image consisting of a 
black band with one gap at either edge; the horizontal 
(east and west) distance between the edges of these gaps 
would be the width of the chord on Ше sun’s disc which 
is traversed by the moon’s north or south edge; the 
vertical (north and south) distance between the gaps would 
represent the time taken in traversing this chord. An 
observer stationed inside the moon’s shadow would obtain 
a negative image, which would be a black band crossed 
by a white “ bend," the horizontal width of which would 
represent the length of the chord on the moon’s disc 
traversed by the edge of the sun, and the vertical distance 
would represent the time taken in traversing this chord. 

The length of the chord being known either by measure- 
ment or by calculation from the time, the overlapping of 
the northern or southern edges of the sun and moon could 
easily be calculated. The moon’s apparent semi-diameter 
is about 1000", and its actual semi-diameter about 1000 
miles. If the enlargement be such that 1 mm.=1", then 
if one of the observers should find that the length of the 
chord is, say, 100 mm. on the film, equal to roo", or 
roo miles, then the amount of overlap is 50°: 2000= 
1:25 mm., ", or miles, and he will know that he was 
stationed one and a quarter miles, or 2 kilometres, from 
the edge of the shadow. A more fortunate observer, who 
may obtain a length of chord of only 10 mm., would know 
that he was stationed at one-eightieth of a mile from the 
edge. If, as seems likely, the р otographic records сап be 
measured with an accuracy of one-fifth millimetre, then 
the latter observer will feel sure of his position to within 
one two-thousandth of a mile, or, say, to within 1 metre. 

As the angle at which the shadow strikes the earth will 
nowhere be less than, say, 50°, it is evident that a small 
difference of level of only a few metres between two 
observers would make а perceptible difference in their 
photographic records, and these would, therefore, afford the 
means for accurately fixing their relative heights along a 
line extending from Portugal to Siberia. Future eclipses, 
both total and annular, would enable a network of such 
profiles to be determined not only across continents, but 
also across oceans. ' C. E. STROMEYER. 

“ Lancefield," West Didsbury, October 25. 


Khartoum for an Observatory. 


Ar a time when search is being prosecuted in northern 
Africa (NATURE, September 21, p. 393) for an observatory 
site, it may not be out of place to direct attention to the 
merits of the Khartoum vicinity, so far as this can be done 
by one who is not an astronomer. Its features may be 
enumerated as follows :— 

Position.—Latitude 15? 36'; it is some degrees nearer 


NOVEMBER 2, 1911] 


the equator than Salisbury in Rhodesia. The importance 
of a low latitude has been illustrated by the success of 
Helwan Observatory in obtaining the earliest photograph 
of Halley’s comet, owing to the longer night near Cairo 
in summer as compared with Greenwich or Heidelberg. 
This advantage would be still further marked in the case 
of Khartoum, some 14}° south of Helwan, or relatively 
about as far as Barcelona is from Edinburgh. j 

Altitude.—Precise determinations have been made by 
levelling, and the land near the river has been found to 
stand about 385 metres above sea-level. 

Climate.—So far as | am aware, Ше“ seeing ’’ qualities 
of the atmosphere have not been tested. Ordinary experi- 
ence shows that it is remarkably clear, and it is no un- 
common thing near the Italian boundary in these latitudes 
to see Jebel Kassala (4400 feet) and some of the Eritrean 
hills at distances up to a hundred miles. These districts 
are at no great height above sea-level, and the clearness 
of vision must in large measure be due to the pureness and 
homogeneity of the air. 

Relative humidity is а Часбог presumably of great import- 
ance as regards the '*seeing " qualities of the air; and 
those interested may refer to Captain Lyons's “ Physio- 
graphy of the Nile and its Basin," where they will find 
the data for Khartoun: ahd many other stations concisely 
summarised. More recent data are available in the annual 
meteorological reports, &c., published by the Egyptian 
Survey Department, Suffice it to say that the mean annual 
relative humidity is 41 per cent., and this figure is only 
exceeded for three months in the year. The Khartoum 
observations have been made within a short distance of 
the river, and no doubt the humidity results are higher 
than would have been obtained at a station a mile or 
two away. 'The air is often dry enough, even near the 
river, to desiccate moist calcium chloride. There are very 
few cloudy nights. 

During the summer months violent dust-storms occur, 
but these are generally of short duration. Situated on the 
southern edge of the desert, it has a rainfall of about 
6 inches a year, almost confined to the months of August 
and September. Temperature conditions are extreme, but 
owing to the intense dryness heat is seldom oppressive to 
the individual. 

Communication.—Several mails a week carry letters to 
London in nine or ten days, and the outward journey can 
be done in eight and a half days. The railway to the Red 
Sea enables goods from outside to reach Khartoum with 
only a single handling at Port Sudan. 

It seems improbable that there is any other locality in an 
equally low latitude offering the advantages of a clear, 
dry atmosphere combined with a fair altitude and such 
ready means of communication with European centres of 
learning. As an actual site in this vicinity the Abu Meru 
Hills may be suggested, as rising about roo metres above 
the river at a distance of some eight miles north-west from 
Omdurman. The place is far enough to avoid any local 
humidity due to the river, as well as the dust-raising 
traffic converging on the towns. The prevalent winds are 
from the north and north-west, and traverse hundreds of 
miles of unbroken desert before reaching the hills. 

In conclusion, I have to thank Mr. Rolston for direct- 
ing my attention to the search being undertaken by the 
French Geographical Society. Our friends across the 
Channel have extensive possessions in northern Africa, and 
no doubt these have first claim for consideration; but if 
they are unable to exploit Khartoum, perhaps it may be 
kept in view and tested when munificence can be found 
to provide for the equipment and maintenance of a new 
observatory. С. W. GRARBHAM. 

Khartoum, Sudan, October rs. 


The Scientific Misappropriation of Popular Terms. 


I ENTIRELY agree with Dr. Harmer (Nature, October 26) 
that the extension of priority to groups larger than genera 
is undesirable, and the use of the word insect should be 
judged solely by practical convenience. 

If the restricted use of the word insect were as generally 
accepted as that of deer there would be no objection to 
its use. I understand, however, that the use of deer for 
small mammals was abandoned in Middle English, and 
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that the phrase “ mice and rats and such small deer," 
quoted by Dr. Harmer, was intended by Shakespeare and 
later authors to be a joke, like the railway porter's classifi- 
cation of the tortoise as an insect. 

The same explanation is not available for the remark 
in Prof. Adam Sedgwick’s “ Text-book of Zoology” 
(vol. i., p. 502) that “all spiders are predaceous and suck 
the juices of other insects." 

I cannot agree with Dr. Harmer that the word insect 
is, or ever has been, generally used in the restricted sense 
either in popular literature or in technical works other 
than zoological. For example, agriculturists always seem 
to speak of insect in the wider sense, and agricultural 
literature generally does the same.. Nor do I find any 
agreement on the subject among zoologists, and the 
tendency seems to be for them to abandon Insecta as a 
class name in favour of Hexapoda. Sir Ray Lankester 
expresses the matter admirably in the new edition of the 
4 Encyclopedia Britannica." He rejects Insecta as the 
class name of the “ so-called ‘ true insects,' " and regrets 
that Lamarck, who invented the '' very appropriate name 
Hexapoda,'" did not insist on it; and ''so the class of 
Pterygote Hexapods came to retain the group-name Insecta, 
which is, historically or etymologically, no more appro- 
priate to them than it is to the classes Crustacea and 
Arachnida." He refers with obvious disapproval to “ the 
tendency to retain the original name of an old and com- 
prehensive group for one of the fragments into which such 
group becomes divided by the advance of knowledge, 
instead of keeping the name for its logical use as a com- 
prehensive term, including the new divisions, each duly 
provided with a new name" (Sir Ray Lankester, 
“ Encyclop. Brit.," vol. ii. 1910, p. 673). 

Those, therefore, who use the word insect in its older 
and etymologically more correct sense have the support of 
high zoological authorities. J. W. GREGORY. 

4 Park Quadrant, Glasgow, October 28. 


The Colour of a Donkey. 


On October 5, at 7 p.m., the moon being high up and 
almost obscured by a thick high haze, giving a diffused 
ground light with no shadows, I was crossing an open 
field by a footpath. The field is about a quarter of 
a mile across, and the hedges all round it, with tall elms, 
were marked out in broad dark masses. The grass, dried 
by the hot summer, is straggly and grey, with short green 
undergrowth. There were a number of cows—red and red 
and white—scattered over the field, visible in the dim 
light up to 80 yards by measurement. One could appar- 
ently see everything within that radius, 

I was brought to a halt by hearing an absolutely invisible 
animal noisily cropping the grass a few feet away. On 
going nearer I found a grey donkey. On his starboard 
quarter at 4 yards’ distance his dark head appeared as a 
moving blur, but ‘stern оп” at that distance he was 
completely invisible—an “airy nothing "—though, like 
Polonius, ** at supper." It was most extraordinary to hear 
the animai feeding and to be unable to see a vestige of 
him. At 2 yards’ distance he was a mere ghost. The 
lighter under-colour of the veniral surface certainly diffused 
what light there was, after the manner of the vanishing 
duck in the Oxford Museum. That may be partly the 
explanation. 

Returning bv the same path at 7.30, I tried by walking 
across the field in every direction to find the donkey, but 
failed, though the cows were all plainly visible, feeding or 
lying down, and the donkey was in the field all night. 

'The striped zebra, invisible in the moonlight, is cited as 
an example of protective coloration. I merely record the 
agava facts without venturing upon any explanation of 
them. 

There is an old rhyme describing the palpitations of a 
villager followed at night across a field by an invisible 
creature with audible footsteps— 

“ And much he feared that dreadful ghost 
Would leap upon his hack.” 
That was also a donkey, and the rhyme, like Gilpin's ride, 
may be the jocular record of a fact. My donkey was 
ghostly enough, and suggests possibilities. 
Waterstock, October 24. E. C. Spicer. 
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Non-Euclidean Geometry. 


As many mathematicians give very little thought to the 
theory of sets, it is perhaps worth while dwelling for a 
moment on Dr. Sommerville's possibly misleading re- 
marks in Nature of October 5. Не, quite correctly, points 
out the one-one correspondence between the aggregates of 
integral numbers 1, 2, 3, &c. (n), and even numbers 2, 4, 
6, &c. (2n). Thus the part appears equivalent to the whole. 
This statement loses the character of a paradox to all 
who will bear in mind that the notion of ** the part cannot 
equal the whole " has its origin in the contemplation of 
finite quantities. 

Again, the sets of numbers of the form 4n and 4n+2 
constitute aggregates of the same type; they are equivalent 
to each other as well as to n itself and an. I fail to see 
that Dr. Sommerville shows the part to be larger than 
the whole. An aggregate A would be larger than A' if 
A contained a set equivalent to A', while A' does not 
contain a set equivalent to A. 

Нлкоір M. Sapow-PiTTARD. 

SS. Caledonia, October 14. 


IN drawing a.parallel between Legendre's proof and the 
paradox concerning infinite aggregates, I had not thought 
it necessary to point out the fallacy, which consists, as in 
Legendre's proof, of transferring to infinities notions which 
are derived from a study of finite magnitudes. 

Of the two propositions, a part is (1) equal to, and (2) 
greater than, the whole; the one is just as much a paradox 
as the other until the meaning of the terms equal, greater, 
and less has been extended and modified for infinite aggre- 
gates; and the proofs which I gave are equally in accord- 
ance with notions derived from finite aggregates. Neither 
of them was intended as a valid proof, though the first 
happens to be in agreement with the usual extension of 
the meaning of equivalent. D. M. Y. SOMMERVILLE. 

The University, St. Andrews, October 23. 


Dew-ponds and the Dry Season. 


Wiru reference to the remark in Nature of October 26 
(p. 559), I paid a visit to the Chanctonbury Dew-pond 
about the end of last August, and was surprised at its 
flourishing condition. 

'The water-level was, of course, much below the normal, 
and the surrounding water plants were much trodden under 
by sheep and cattle. "There still remained, however, a good 
fringe, and the usual pond plants seemed to be in a satis- 
factory state. I could not get to the water's edge owing 
to the moist and boggy nature of the ground, usually sub- 
merged. 

Some other dew-ponds met with in the course of a few 
days' walk west of Chanctonbury were quite dry, so far 
as I remember. J. P. Cratwortny. 

University College, Reading, October 30. 


CHARLES DARWIN’S EARLIEST DOUBTS 
CONCERNING THE IMMUTABILITY OF 
SPECIES. 


I^ view of the great revolution in scientific thought 
which was inaugurated by the publication of the 
"Origin of Species," the story of the evolution of 
ideas in the mind of its author must always have a 
deep fascination for the student of the history of 
science—and the question of the nature of the initial 
stage of that evolution is one especially worthy of 
attention. 

In his autobiography, Charles'Darwin has declared 
his belief that, before Raging England for the memor- 
able voyage in the Beagle, he was quite indifferent to 
any speculations upon the subject of evolution—and 
this in spite of his admiration for his grandfather’s 
“ Zoonomia " as a literary production.! Now concern- 
ing the exact period in his life when Darwin ceased 
to feel this indifference, and had his interest aroused 
by that “mystery of mysteries "—to the solution of 

1 “Life and Letters of Charles Darwin," vol. i., p. 38. 
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which his whole after-life was to be devoted—there 
have been very marked differences of opinion. 

Huxley stated his conviction to be that no really 
important fruits of the observations made during the 
voyage of the Beagle could have been gathered by 
the ardent but untrained young naturalist until after 
he reached England, and had the opportunity of con- 
sulting specialists concerning the specimens which had 
been sent home by him from time to time.’ But, on 
the other hand, Dr. Francis Darwin and Prof. Seward 
maintain that during the voyage, and especially 
towards its close, when the Galapagos Islands were 
visited, Darwin's observations and his meditations 
upon them had already begun to bear fruit, and had 
led him to lose his absolute faith in the immutability 
of species. І am myself convinced, as the result of 
a careful consideration of letters written at the time, 
that very early indeed in the course of the voyage 
certain observations and reflections had given rise in 
Darwin's mind to serious misgivings concerning the 
fixity of species, although, writing nearly fifty years 
afterwards, he, dismissed them lightly as nothing 
more than “vague doubts." 

It was this statement in Darwin's correspondence 
to which Huxley appears to have attached very great 
importance. It occurs in a letter to Dr. Zacharias 
and is as follows :— 

“When I was on board the Beagle I believed in the 
permanency of species, but as far as I can remember, 
vague doubts occasionally flitted across my mind." * 

It should be borne in mind, however, that as these 
lines were written as late as 1877, to one of his very 
numerous casual correspondents, we may not improb- 
ably infer that Darwin penned them somewhat hastilv 
and without any deep thought or reflection concerning 
the interpretation that might be put upon them if 
published. For it must be remembered that nearly 
twenty years before this he had written and printed 
the following :— 

"When on board H.M.S. Beagle as naturalist, 1 
was much struck with certain facts in the distribution 
of the inhabitants of South America, and іп the 
geological relations of the present to the past inhabi- 
tants of the continent.” * 

Seeing that these words form the first sentence of 
the introduction to the “ Origin of Species," and must 
therefore have expressed the result of very deliberate 
thought and consideration, that they would certainly 
have been frequently scanned by the author before 
publication, and that they are repeated without change 
or qualification in every succeeding edition of the 
book, it is undoubtedly only fair to attach far greater 
weight to them than to a sentence hastily indited to 
a casual correspondent so many years afterwards. 

In that marvel of candid introspection, the “ Auto- 
biography," Darwin wrote in 1876 as follows :— 

“During the voyage of the Beagle I had been deeply 
impressed by discovering in the Pampean formation 
great fossil animals covered with armour like that of 
the existing armadilloes,"' * 

And this he enumerates as the first, though not the 
most important, of the observations which turned his 
thoughts in the direction of evolution during the 
voyage. When writing to Haeckel in 1864 he says :— 

* T shall never forget my astonishment when I dug 
out a gigantic piece of armour like that of the arma- 
dilloes." * 

Owing to a singular blunder, for which Darwin 
was in no way responsible, I shall have to point out that 

2 “Collected Essays,” vol. ii., p. 271. 

з «Моге Letters of Charles Darwin,” vol i, рр. 37-39. See also 
** Foundations of the Origin of Species," p. xv. 

4 “ More Letters of Charles Darwin," vol. i., p. 367. ‘The italics in this 


and succeeding pesce are our own. 


5 * Origin of Species," p. т 


< i 6 “Life and Letters,” vol. i., p. 82. 
7 “ History of Creation,” vol. i., p. 
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the significance and importance of this fateful dis- 
covery—for such I believe it to have been—has to some 
extent been overlooked; but concerning the time and 
place that it was made, and all the circumstances 
connected with it, we fortunately have ample informa- 
tion. 

During the first six months that he spent in South 
America (March to September, 1832), Darwin tells us 
that he had “procured a nearly perfect collection of 
mammals, birds, and reptiles " in the districts around 
his two great centres of work at this time, namely, 
Botofogo Bay, near Rio de Janeiro, and Maldanado, 
near Monte Video.' In doing this he could not fail 
to be greatly struck by the peculiarities of the fauna, 
with its sloths, ant-eaters, and armadilloes. From the 
journals both of Fitzroy and Darwin, we learn that 
questions concerning the several species of armadilloes 
and their geographical range were at this time engag- 
ing their attention.’ 

It fortunately happened that, during the autumn 
of 1832, the Beagle was delayed for some weeks in 
Blanco Bay. The energetic young captain (Fitzroy 
was at this time twenty-seven years of age, only four 
years older than Darwin himself), finding that, in his 
own ship, he could not safely survey the shallow 
waters of the South American coast, purchased, at 
his own expense, two tiny undecked sealing craft and 
placed them under the command of two of his officers 
who volunteered for the service. While the alteration, 
refitting, and rigging of these dirty little vessels was 
in progress, the Beagle was delayed at her anchorage, 
and Darwin found an opportunity of which he took 
splendid advantage. 

Near Punta Alta, on the shores of the Bay of 
Bahia Blanco, there is a cliff about 20 feet high 
extending for the distance of a mile; the beds exposed 
in this cliff consist of false-bedded gravel, sand, and 
marl, in which were many shells which Darwin 
recognised as belonging to existing species. But in 
the midst of these sands and gravels could be seen a 
lenticular bed of red mud, in which the bones of 
great quadrupeds occurred in such abundance that 
remains of nine large mammals were disinterred from 
an area of 200 square yards.!? 

Under the date of September, 1832, Captain Fitzroy 
wrote in his journal as follows :— 

"My friend's" (Darwin’s) "attention was soon 
attracted to some cliffs near Point Alta, where he 
found some of those huge fossil bones, described in 
his work, and notwithstanding our smiles at the cargo 
of apparent rubbish which he frequently brought on 
board, he and his servant used their pick-axes in 
earnest, and brought away what have since proved 
to be most interesting and valuable remains of extinct 
animals." * 

Doubtless, while his other shipmates were content 
with exhibiting mild amusement at the eagerness of 
"the Flycatcher," as Darwin was called by them, the 
martinet first-lieutenant, as is recorded in the ''Life 
and Letters," would be moved to wrath by the state 
to which his decks were being reduced by these 
strange proceedings, and driven to employ choice 
nautical language concerning “Ше 4—4 beastly 
devilment," not forgetting to add, “If I were skipper, 
Т would soon have you and all your beastly mess out 
of the place." 12 

It was probably on this occasion that Darwin 
experienced those pangs of “despair with which he 
had to break off the projecting end of a huge, partly 


8 “Tournal of the Beagle” (1839), р. 46. 
9 “Voyages of the Adventure and Beagle," vol. ii, p. 107; vol. Ш., 


p. ria. 
19 “ Geological Observations on South America" (1846), pp. 82-85. 
N “Voyages of the Adventure and Beagle,” vol. ii, pP. 106-7. 
12 “Life and Letters of Charles Darwin.” vol. i, p. 223. 
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excavated, bone, when the boat waiting for him would 
wait no longer'"—a sorrow which, as his son tells 
us, he often recalled and spoke of in after-life.’* 

We must bear in mind that Darwin collected from 
this treasure-house of mammalian remains at Punta 
Alta on two different occasions, first in September, 
1832, and secondly in August, 1833. 

That it was on the first of these occasions "the 
gigantic piece of armour like that of the armadilloes 
was procured" is fortunately proved by а letter 
written by Darwin to Henslow, dated November 24, 
1832, and communicated to the Cambridge Philo- 
sophical Society before the Beagle had returned to 
England.'* The opportunities which the young 
naturalist then enjoyed of having boats and men at 
his disposal to transport these great bones of the 
Pampas formation to the ship, appear to have been 
unique. 

In the very important letter to which I refer, Dar- 
win speaks of finding “fragments of at least six 
different animals," including “а large surface of the 
osseous polygonal plates, which ‘late observations ’ 
(what are they?) show belong to Megatherium." In 
writing thus, Darwin was evidently, to some extent, 
the victim of a mistake into which naturalists had 
been betrayed at the beginning of last century. 
Whether, in using the words, placed between inverted 
commas by him, Darwin was quoting from some 
author, I have vainly усана to discover by ап 
examination of the books which he would probably 
have in his little library on the Beagle; but the 
query, which he puts in brackets, clearly shows that 
he suspected that an error had been committed. And 
this conclusion is confirmed by the sentence which 
follows :— 

“Immediately I saw this I thought they must be- 
long to an enormous armadillo, living species of which 
genus are so abundant here.” 

The history of the origin and spread of the idea 
that the dermal armour of the Glyptodonts belonged 
to the Megatherium is a very curious one. 

It has been suggested that Dr. Buckland was re- 
sponsible for the unfortunate error,’® but the passage 
quoted in support of this view is taken from the 
"Bridgewater Treatise,” which was not published 
until 1836, and indeed contains а reference to Darwin’s 
own work in South America. Buckland, like other 
geologists and zoologists of that day, merely followed 
the lead of Cuvier in this matter. 

'The remains of the gigantic fossil sloths of South 
America had found their way to Europe before the 
end of the eighteenth century, and both Megatherium 
and Mylodon were described by Cuvier in his “ Osse- 
mens fossiles" in 1812. But while preparing the fifth 
volume of the second edition of that great work in 
1823, he received from a colleague, the botanist 
August de Saint-Hilaire, a letter sent with specimens 
from South America, by D. Damasio Larranága, curé 
de Montevideo. "This letter, apparently without being 
carefully scrutinised by Cuvier and his assistants, was 
printed in a footnote,!5 and contains the words “Те 
ne vous écris point sur mon dasypus (Megatherium, 
Cuv.)" The worthy priest, who was evidently not a 
zoologist, confounded Dasypus (the armadillo) with 
the Megatherium; and, strange to say, Cuvier not 
only allowed the passage to stand, but added the 
suggestion that Megatherium might have possessed 
bony armour like the armadillo, and that he awaited 
impatiently further information on the subject from 
Larraniga. As bones of the giant sloths from South 

13 75d, vol. i., р. 276, note. 

14 This letter was read at a meeting held on November 16, 1835, and was 
privately printed. 


15 “ More Letters of Charles Darwin," vol. i., p. 12, мойе, 
16 t Ossemens fossiles," second ed., vol. v. (1823), p. 191, footnote, 
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America were otten accompanied by portions of the 
bony armour, which occur in the same deposit, it is 
perhaps not surprising that the erroneous identification 
was caught up and repeated in other works on the 
subject. : 

It was not until 1840 that Owen in this country 
and Lund in Germany established the existence of the 
several genera of the Glyptodontidze, and showed that 
these bony plates really belong to extinct forms allied 
to the armadilloes. It is therefore very interesting 
to find that the “ untrained " naturalist of twenty-three 
years of age had divined the real truth on the subject 
so long before. 

The specimen which excited such intense interest 
in Darwin’s mind was described by him in 1846, after 
consultation with Owen, as follows :-- 

“A double piece, about three feet long and two 
wide, of the bony armour of a large Dasypoid quad- 
ruped, with the two sides pressed nearly close 
together: as the cliff is now rapidly washing away, 
this fossil was probably lately much more perfect; 
from between its doubled-up sides, I extracted the 
middle and ungueal phalanges, united together, of 
one of the feet, and likewise a separate phalang : hence 
one or more of the limbs must have been attached to 
the dermal case when it was embedded.” !* 

This fine specimen, which would undoubtedly have 
been of great historical interest, from the effect it 
produced on the young naturalist’s mind, is unfor- 
tunately no longer in existence. Darwin says “It was 
so tender that I was unable to extract a fragment 
more than two or three inches square." 5 Owen, іп 
his memoir on the fossil bones sent home by Darwin, 
describes and figures two small fragments—* the por- 
tions of the tesselated bony dermal covering of a 
Dasypoid quadruped," and these are identified as 
belonging to the specimen in question by the state- 
ment that they “were discovered folded round the 
middle and unguel phalanges," which are also figured 
on the same plate.!* 

As evidence of the special interest which Darwin 
nttached to this discovery, it may be mentioned that 
he at once sent home a fragment of this (or of a 
similar specimen) to his family, for we find him 
writing to his sister Catherine, on May 22, 1833 :— 
“I am quite delighted to find the hide of the Mega- 
therium " (he uses the term by which such specimens 
were then generally known) “has given you all some 
little interest in my employments.” 20 

Now, in order to appreciate the extraordinary effect 
of this discovery on young Darwin's mind, we must 
remember what were the opinions current among 
geologists when it was made. The views of Cuvier at 
that date were regarded as not less authoritative in 
geology than they were in zoology, and in the intro- 
duction to his magnum opus, the “ Ossemens fossiles," 
the opinions of the great comparative anatomist were 
pronounced with no uncertain note. He contended 
that each geological period must have been brought 
to a close through the sweeping out of existence, by 
a great cataclysm, of all plant- and animal-life, this 
being followed by the creation of a perfectly new 
assemblage of living beings. Cuvier’s teaching was 
made as widely known in this country as it was on 
the Continent, for Jameson issued a number of editions 
of a translation of the famous introduction, under the 
title of * An Essay оп the Theory of the Earth " ; and, 
as von Zittel justly remarks, '"'Cuvier's catastrophic 
theory was received with special cordiality in Eng- 


1 ee Observations in South America "' (1846), p. 84. 
id., p. 86. 
n 9 Zoology of the Beagle,” “Fossil Mammalia,’ plate xxxii, and de- 
scription, 
Life and Letters of Charles Darwin," vol. i., p. 245+ 
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14п4.” 2! By none certainly was it adopted more un- 
reservedly than by Darwin's teachers and friends, 
Henslow and Sedgwick. 2 

Among the books in Darwin's library, now piously 
preserved at Cambridge, is a copy of the fifth edition 
of the translation of Cuvier's " Essay," bearing the 
date of 1827,?* and 1 think there can be no doubt that 
this book was one of those constituting the little 
library of reference in the chart-room of the Beagle, 
where Darwin worked and slept. Nor can there be 
any hesitation in concluding that with the contents 
of this book he would be thoroughly familiar. 

This being the case, Darwin found himself con- 
fronted at Punta Alta with the two startling facts 
which he so clearly indicates in his letter to Henslow. 

First, the bones of gigantic and undoubtedly extinct 

mammals were seen to be associated in the same 
deposit with shells of living species. He tells Henslow 
at the time, "They " (the bones) “аге mingled with 
marine shells which appear to те identical with what 
now exist." (He, in fact, collectéd twenty-five species, 
all of which D'Orbigny afterwards pronounced to be 
still living.) How, on Cuvier's theory, could such a 
state of things arise? The cataclysm that destroyed 
the mammalian must surely have been equally fatal 
to the mollusca ! 
' But the second fact was even more striking and 
significant. Not only did Darwin obtain the armour 
of “ап enormous armadillo," but among the other 
remains he identified the jaw of another of the 
Edentata, and the teeth of rodents similar to those 
now living in the district." His recent collections 
had made him familiar with the peculiar mammalian 
fauna of South America, and the striking characters 
which distinguish it from that of all other portions of 
the globe, and here, he states, was evidence before 
his eyes that the mammals of the period immediately 
preceding our own, though differing in being more 
gigantic, presented a striking family likeness to them. 
This was a fact quite inexplicable on the theory of 
wholesale destructions and brand-new creations, but 
most suggestive, and capable of simple explanation, if 
the recent forms were descended from the fossil ones, 
or both were representative of common ancestors. 

When Charles Darwin arrived home in 1836, and 
engaged in the preparation of his journal for publica- 
tion, he found that almost simultaneously with his 
own discovery a similar one had been made with 
respect to the Australian continent. Clift had identi- 
fied a number of bones collected in caves in that 
island as belonging to extinct marsupials, and Jame- 
son had pointed out the significance of their relations 
with the existing fauna. There can be no doubt, 
however, that Darwin was quite unaware of this 
publication while he was in South America, though 
he refers to it in writing up his journal. Facts like 
these, so familiar to us at the present day, were then 
quite novel. р 

But it is by no means improbable that the mind 
of the young naturalist was in а specially receptive 
condition, when it encountered the shock of this 
important discovery. Darwin has again and again 
insisted on the revolution produced in his mind on 
geological questions by the study of the first volume 
of Lyell’s ‘Principles of Geology," which he took 

m «Hi Jeo! " i ion), р. 141. 
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s3 “ More Letters of Charles Darwin," p. 12. 

24 “ On the Fossil Bones found in Bone Caves and Bone Breccias in New 
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with him from England. In his dedication of the 
second edition of в“ Journal," Darwin wrote, “ The 
chief part of whatever scientific merit this journal 
and the other works of the author may possess has 
been derived from studying the well-known and admir- 
able * Principles of Geology." '' 25 

In a letter to his friend, at the same time, Darwin 
clearly explains the nature of his indebtedness to the 
“ Principles," He says, '' Those authors . . . who, like 
vou, educate people's minds as well as teach them 
special facts, can never, I should think, have full 
justice done them except by posterity, for the mind 
thus insensibly improved can hardly perceive its own 
upward ascent."?* And shortly before this he had 
written to Leonard Horner, “I have always thought 
that the great merit of the Principles was that it 
altered the whole tone of one's mind, and therefore 
that, when seeing a thing never seen by Lyell, one 
yet saw it partially through his eyes." 27 

It has been pointed out, both by Huxley and 
Haeckel, that when Lyell had completed the first 
volume of his great work he had arrived at the 
logical conclusion that the same principle of con- 
tinuity or uniformity which he had demonstrated for 
the inorganic world must apply also to organic nature 
and even to man, This is clearly shown in the corre- 
spondence that has been published,** which also makes 
'ót manifest that some among Lyell's contemporaries 
who thought deeply on the subject could not avoid 
the same conclusion. Sedgwick clearly perceived this, 
and it moved him to rage and to making wild charges 
of “infidelity.” Whewell saw it too, and shrank 
from accepting Lyell's doctrines because he could find 
no border-line between what he called “ uniformi- 
tarianism " and evolution; but Herschel appears, at 
the time, to have been ready to go as far as Lyell 
himself. And the young naturalist on board the 
Beagle, did he begin to perceive, however dimly, 
"through Lyell's eyes" that evolution could not stop 
with the inorganic world?. We have no evidence on 
this point; we can only conjecture it as possible. 

This much, however, is certain, that Darwin, after 
completing his excavations at Punta Alta, returned 
to Monte Video, and among the articles sent from 
home which were awaiting him there, found the 
second volume of the “Principles,” and wrote in it 
“ Monte Video, November, 1832." The volume treats 
of the “Changes in the Organic World now in Pro- 
gress," It is true that Lyell had been so far influ- 
enced by his friend Cuvier that he commenced the 
book with a very trenchant criticism of the theory of 
Lamarck, but he then goes on to discuss a number of 
problems of extreme interest and importance to the 
evolutionist—the limits between species and varieties ; 
variation under domestication and in nature; the 
effects of crossing and the characters of hybrids; the 
geographical distribution of plants and animals, and 
the agencies by which it has been brought about; 
extinction and the appearance of new forms; the 
struggle for existence; the origin of instincts; and the 
hearing of all these and similar questions on the 
interpretation of the geological history of past times. 
Great as was the influence of the first volume on the 
mind of Darwin with regard to geological questions, I 
think no one can now read this second volume with- 
out realising that, in respect to biological problems, it 
must have exercised at least an equally profound 
effect upon him. It could be easily shown from the 
"Tournal" that all these problems were, from this 
time forth, ever in Darwin's thoughts, and as new 

25 “ Naturalist's Voyage Round the World " (1860). 
96 “ Life and Letters of Charles Darwin,” vol. i., pp. 337-8. 
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observations were made by him, he delighted to 
think, as shown by his letters, that they would “in- 
terest Mr. Lyell," who was at that time not person- 
ally known to him. 

I am very far from suggesting that the collection 
of the fossil bones at Punta Alta and the perusal of 
Lyell's second volume made Darwin an evolutionist. 
On the contrary, I fully admit, with Dr. Francis 
Darwin, that it was the series of wonderful relations 
revealed to him towards the end of the voyage, by his 
study of the faunas of the Galapagos Islands, that had 
the preponderating influence in moulding Darwin's 
views; and I am convinced that anything like a 
definite formulation of those views did not take place 
until after his return to England. It was then that, 
by the re-examination of his collections and the revi- 
sion of the observations in his notebooks and journal, 
he was led to bring into close array the various facts 
and reflections bearing on “the species question," and 
thus the scattered gleams of light on the subject 
which he had from time to time caught were first 
brought to a focus in his mind; nevertheless, it is 
true that the first of those gleams were those that 
came to him at Punta Alta and during the perusal 
of the “ Principles.” 

There is a passage in one of Darwin's letters to 
Bentham the significance of which, I think, has been 
somewhat overlooked. Speaking of the fluctuations 
of opinion on the question of the immutability of 
species, he says :— 

“1, for one, can conscientiously declare that I never 
feel surpvised at anyone sticking to the belief of 
immutability. . . . I remember too well my endless 
oscillations of doubt and difficulty. It is to me really 
laughable, when I think of the years which elapsed 
before I saw what I believe to be the explanation of 
some parts of the case; I believe it was fifteen years 
after I began before I saw the meaning and cause 
of the divergence of the descendants of any one 
pair." ?* 

Fifteen years after 1832 would bring us to 1847, a 
period at which Darwin was fully immersed in the 
task of ' making and unmaking species" among the 
Cirripedes, and in their classification; and it may well 
have been the consideration of “опе pair" of these 
that led him first clearly to realise “the meaning and 
cause of divergence." In his autobiography he wrote, 
“Long after I had come to Down” (which was in, 
1842) “whilst in my carriage to my joy the solution 
occurred to me," and “Т can remember the very spot 
in the road." 2° Although, as Dr. Francis Darwin 
has shown,?' his father had come very near to this 
idea of divergence when he wrote the 1842 sketch,?? 
and the same is true with regard to the essay of 
1844,22 it was clearly after these dates that the full 
significance of the principle revealed itself to 
his mind, and that it was Һе result of 
pondering on questions of classification is shown 
bv his letter of September, 1857, to Asa Gray, 
which he communicated to the Linnean Society 
in 1858. He there wrote:—' Each new variety ог 
species when formed will generally take the place of 
and so exterminate its less well-fitted parent. This 
I believe to be the origin of the classification or 
arrangement of all organic beings at all times.” 24 

If this reasoning be correct, we obtain the date of 
a crisis in Darwin’s mental development to which 
he himself attached the greatest importance. How- 
ever this may be, the letter to Bentham proves what 
is often overlooked, that Darwin’s mind vacillated 

29 “ Life and Letters," vol. iii, p. 26. 30 Jbid., vol. i, n. 84. 
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for many years before reaching full conviction on the 
question of evolution. Nor is this surprising; no one 
can read the suggestive series of letters to Sir Joseph 
Hooker without realising how great and numerous 
were the “doubts and difficulties " through which the 
veteran botanist battled his way towards final accept- 
ance of his friend’s views. ‘The publication of the 
Lyell correspondence showed that the author of the 
"Principles" at the time of the publication of the 
first volume was perfectly satisfied as to the truth of 
organic evolution; this has been insisted upon both 
by Huxley and Haeckel. Yet, while writing his 
second volume, Lyell fell so strongly under the 
influence of Cuvier (whose paleontological work 
naturally fascinated him) that he not only rejected 
Lamarck’s hypothesis, but at times seemed to hesitate 
about the evolutionary theory altogether. 
one reading Herschel’s address to the British Asso- 
ciation in 1845, in which the '* Vestiges "" is so severely 
handled, could realise the fact that in 1836 he was 
writing to his friend Lyell that he was satisfied that 


the principle of continuity was applicable to organic 


as well as inorganic nature. It is no disparagement 
to either of these great thinkers to admit that, while 
weighing carefully the arguments for and against 
evolution, they inclined sometimes towards one side 
and at other times to the opposite view, and, in the 


words of Darwin, underwent “endless oscillations of 


doubt and difficulty.” 
Joun W. Jupp. 


ANTHROPOLOGICAL RESEARCH IN 
NORTHERN AUSTRALIA, 


Att friends of anthropology will rejoice to learn that 

after an interval of some years Prof. W. Baldwin 
Spencer, F.R.S., has resumed his researches among 
the aborigines of Australia. The following particu- 
lars as to his work and his plans are extracted from 
a letter addressed to Mr. J. С. Frazer on September 
13. 
The Commonwealth Government of Australia is 
about to undertake measures for the settlement of 
the Northern Territory, and during the present year 
it sent a small party to make preliminary investiga- 
tions in that region. The leadership of the party 
was entrusted to Prof. Baldwin Spencer. The mem- 
bers of the На went to Port Darwin, and from 
there across to Melville Island; then they returned 
to Port Darwin and travelled south about two hundred 
miles, after which they crossed the continent to the 
Gulf of Carpentaria. Amongst ай the tribes 
examined by the expedition the belief in the ге- 
incarnation of the dead is universal, and the same 
is true of the notion that sexual intercourse has 
nothing, of necessity, to do with the procreation of 
children. ‘The latter fact," says Prof, Spencer, “is 
interesting because we now know that this belief 
exists amongst all the tribes extending from south 
to north across the centre of Australia," Оп the other 
hand, Prof. Spencer found among these northern 
tribes none of the intichiuma or magical ceremonies 
for the multiplication of the totems which form so 
important a feature in the totemism of the central 
tribes; nor could he discover any restrictions observed 
by the natives in regard to eating their totemic 
animals and plants. ‘The absence of intichiuma 
ceremonies," he adds, "is doubtless to be associated 
with the fact that the tribes in the far north live 
under conditions very different from those of the 
central area. They never suffer from drought or lack 
of food supply. 'This seems to show that the in- 
tichiuma ceremonies are a special development of 
tribes that live in parts such as Central Australia, 
where the food supply is precarious." 
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In one or two tribes along the Roper River a very 
curious totemic system was discovered. Among these 
people a man must marry a woman of a particular 
totem, but the children take a totem different from 
both that of their father and that of their mother. 
For example, a man of the Rain totem must marry 
a woman of the Paddy-melon (a species of small 


kangaroo) totem, and their children are of the Euro 


(a species: of kangaroo) totem. Again, a Porcupine 
man marries a Lizard woman, and their children are 
Bats. In these tribes each exogamous class has сег- 
tain totems associated with it. Again, in these tribes 
the natives are conyinced that the spirit children know 
into what woman they must enter, so that the ой- 
spring shall have the proper totem. Everywhere, too, 
among the tribes traversed by the expedition, the 
women and children believe that the sound of the bull- 
roarer is the voice of a great spirit who comes to take 
away the boys when they are initiated; but during 
the initiatory ceremony, when the boys are shown the 
churinga for the first time, they are informed that 
the noise in question is not made by a spirit, but by 
the churinga, or bull-roarer, which was used in the 
past by one of the mythical ancestors of the tribe. 
Lastly, Prof. Spencer could detect among these tribes 
no trace of anything like a belief in a supreme being. 
On the whole, he considers that, with minor varia- , 
tions, the beliefs of these northern tribes are closely 
similar to those of the central tribes. 

Prof. Spencer hoped to start about November т for 
another expedition to Melville Island, the inhabitants 
of which he is particularly anxious to study, as they 
are hitherto practically uncontaminated by European 
influence. His intention is to reside among them 
until February. All anthropologists will look forward 
with keen interest to the publication of Prof. Spencer’s 
fresh inquiries in this promising region. It is much 
to be regretted that his former colleague in research, 
Mr. F. J. Gillen, has been prevented by the state of 
his health from taking any part in these new investi- 
gations. 


THE TAAL VOLCANO. 


THE latest publication received from the Weather 
Bureau of the Philippines is entirely devoted 
to a violent eruption of the Taal Volcano, which 
took . place оп Тоа 30 of this year. . This 
volcano, which lies thirty miles south of Manila, is 
represented by a crater in a small island which rises 
from the centre of Lake Bombon. As this lake joins 
Taal in its activities it also must be regarded us am 
active crater. If its waters could be removed by the 
deepening of the channel of the river which now 
drains it, we should have a replica of Mount Aso, in 
South Japan, viz., a large crater about twelve miles 
in diameter with an active cone in its centre. The 
craters of these two mountains rank among the 
largest of which our world can boast, but thev are by 
no means comparable with the largest in the moon. 
If, however, the crater plains of Taal and Aso could 
be lowered to the level on which these mountains 
grew, they would closely resemble many lunar vol- 
canoes. 

The written history of Taal commences in 2. 
Since that time the volcano has been fifteen times in 
eruption, the last being that now under consideration. 
Often it has obliterated hamlets and villages round 
the lake, but its last effort has practically cleared out 
evervthing. The number of dead is given as 1335, 
but because so manv were buried beneath the ash and 
mud the exact number will never be determined. Of 
all the inhabitants round the lake the only survivors 
appear to have been those who were absent from their 
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homes. It was exactly the same in 1888, when an 
innocent grass-covered mountain called Bandai, in 
Central Japan, blew away its head and shoulders and 
filled up a valley thirteen miles in length with mud 
and stones. It buried everything. 

Now these calamities are not always such sudden 
visitations as is popularly supposed. Most, but not 
all, dogs growl before they bite. Bandai, although 
it had not erupted for more than a thousand years, 
gave premonitory signals. From time to time it 
rumbled and slightly shook. Krakatoa, before it 
blew three-quarters of an island to the four winds, 
and opened a red-hot mouth at sea-level to fight two 
oceans, issued signals of uneasiness. So it was with 
Taal. On January 27, 1911, it seems to have been 
the origin of 24 small shocks, Next day the number 
‘increased to 197, and on January 29, 113 were counted. 
What came next we are not told, but at 2 a.m. on 
January 30, Taal burst forth with terrific energy, and 
„а roar was heard.at a,distance of 310 miles. A great 
black cloud crossed: with flashes of lightning and 
illumined with explosions which may have been of 
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to find it “very peaceful, with puffs of white vapour 
succeeding each other at intervals of ten to thirty 
seconds." Nevertheless, as on that day the Observa- 
tory in Manila recorded 130 shocks, Father Masd 
thought “there was still ground for fearing a fresh 
outburst.” The giant was evidently resting after his 
angry exertions. May he do so for many years, and 
when he dies the Philippinos will gladly write К.Т.Р. 
above his head. OHN MILNE. 


THE SOLAR PHYSICS OBSERVATORY. 


I N April last a departmental committee was appointed 
to consider and report upon alternative schemes for 
transferring the Solar Physics Observatory, now at 
South Kensington, to Fosterdown (Caterham) or to 
Cambridge. The report of the committee has just 
been published as a Parliamentary paper (Cd. 5924). 
The committee was composed of Sir Thomas L., 
Heath, Assistant Secretary of the Treasury (chair- 
man), Mr. F. W. Dyson, F.R.S., Astronomer Royal, 
Dr. R. Т. Glazebrook, C.B., F.R.S., director of the 
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Fic. 1.—Crater of Taal Volcano before the eruption (seen from the E.S.E.). 
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Fic, 2.—Crater of Taal Volcano after the eruption (seen from E.S.E.). 


electric origin, but in a globular form, rose from the 
‘crater from which two or three times a deep red glow 
appeared. 

Baragraphs at a distance of 242 kms. were greatly 
disturbed. An analysis of these showed that a de- 
ression had travelled at a rate of 112 miles per hour. 
This depression appears to have been formed by the 
inrush of air towards the hot volcanic throat. Be- 
iween twenty-two and thirty-nine miles from this the 
fall amounted to 2 mm., or 0'8 inch. The infer- 
ence is that near the mountain the inrush of air 
must have had a hurricance force and given rise to a 
‘real though short-lived tornado, Round the crater 
everything was ‘wiped out" ог buried in mud. It 
was not “destruction,” but “annihilation.” No lava 
issued. It was Bandaisan over again, a hurricane 
or whirlwind had levelled houses, torn up trees or 
stripped them of their leaves and bark. With it all 
there may have been a fiery cloud, like that which 
issued from Mount Pelée and destroyed St. Pierre. 
"Two days later Father Мазд approached the volcano 
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National Physical Laboratory, and Prof. Arthur 
Schuster, F.R.S., chairman of the executive committee 
of the International Union for Solar Research, with 
Mr. F. G. Ogilvie, C.B., as secretary. The terms 
of reference were :— 


To consider the alternative schemes for locating the 
Solar Physics Observatory at Fosterdown and at Cambridge 
respectively, and to report which of the two schemes is 
likely to secure the best results for an annual expenditure 
of approximately the same amount as is now incurred 
for the work done under the direction of the Solar Physics 
Committee. 


The conclusions and recommendations of three 
members of the committee, viz. Sir T. L. Heath, Mr. 
Dyson, and Prof. Schuster, are as follows :— 


We are of opinion that, on a balance of considerations, 
and especially having regard to the advantage to the pro- 
gress of solar physics which may be expected to accrue 
from the establishment and support by the University of a 
real school combining the studies of solar physics and 
astrophysics, the Cambridge scheme is calculated to give 
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the better results for an expenditure of approximately the 
amount now available for the Solar Physics Observatory. 

We recommend, therefore, that the solar physics work be 
transferred to Cambridge, with an initial grant for build- 
ings and a fixed annual inclusive grant-in-aid to the Uni- 
versity, provided that the University will agree to the 
following conditions :— 

(1) That the professor of astrophysics be the director of 
the Solar Observatory. А 

(2) That there be а committee or syndicate nominated by 
the University with functions similar to those of the Board 
of Visitors of the Royal Observatory at Greenwich. 

(3) That the Astronomer Royal and the director of the 
Meteorological Office be ex officio members of the com- 
mittee or syndicate. 

(4) That the University undertake to carry out at the 
new observatory the necessary amount of routine work on 
the general lines indicated in paragraph 14 (b) and (с). 

(3) That an annual report, to include a statement of the 
work done, and an abstract of the accounts of the Solar 
Observatory showing the application of the grant-in-aid, 
be presented by the director to the committee or syndicate, 
to be by them transmitted to the Treasury. 

With a view to securing the permanence of any arrange- 
ment that may now be made, the committee desire to point 
out the importance of attaching the directorship of the 
Solar Observatory, if established at Cambridge, to a pro- 
fessorship which is not merely of a temporary character. 
The University may not be in a position, at present, to 
give any definite assurance that the professorship will be 
renewed at the expiration of the present tenure; but we 
consider it highly desirable that the Government should 
ascertain, before coming to a final decision, whether the 
University is willing at an early opportunity to consider 
favourably the establishment of a professorship of astro- 
physics on a permanent foundation. 


Dr. Glazebrook dissents from these conclusions and 
recommendations, and remarks :— 


I believe that the evidence placed before the committee 
and the facts detailed in the report lead to the conclusion 
that, on a balance of all the considerations, a scheme for 
locating the observatory at Fosterdown, under conditions 
similar to those outlined in section 23 of the report, could 
be arranged at an annual cost of 30001. with a capital 
outlay of soool., and would secure the best results. 


The report is of a far-reaching character, and if 
approved will result In the abolition, and not merely 
in the transfer, of the Solar Physics Observatory, and 
the dismissal of its staff. 

We believe that it has not yet been referred to the 
Solar Physics Committee, and that steps are being 
taken to bring disinterested scientific opinion to bear 
upon the question. So far as public opinion is con- 
cerned, The Morning Post and The Daily Graphic 
alone have dealt with the matter. The articles are as 
follows :— 

Examination of the majority report of the committee 
appointed to inquire into the future of the Solar Physics 
Observatory at South Kensington must awaken surprise 
and dismay in the minds of those acquainted with the past 
history and present working of this institution. Founded 
forty years ago, when South Kensington was almost a 
vacant site, it was the pioneer in solar observation; the 
first observatory to examine the solar prominences; the 
first to observe sunspots systematically, and the first to 
attempt to correlate solar and terrestrial phenomena. The 
lead it gave has been followed by other observatories, and 
the methods it instituted are those which have been adopted 
by the Mount Wilson Solar Observatory in California, 
which is now the chief station for observations of the sun. 

When the observations at South Kensington were first 
undertaken, it was understood that the institution was to 
be regarded as a Government institution, supported by 
Government contributions. The grant made was not a 
large one, though to the observatory and its servants it 
sufficed to make the work done there known all over the 
world. But it has remained at the insignificant figure of 
3000]. a year, on the ground that it was useless to spend 
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money for instruments at’ an observatory which was being 
so surrounded by high buildings that its opportunities for 
observation were yearly becoming more limited. That was 
reasonable, and the observatory, through its officials—as 
well as through the Solar Physics Committee, which was 
formed at Sir Norman Lockyer's initiative to coordinate 
the work of solar observatories—continually urged the 
removal of the observatory to a more suitable site, Such a 
site offered itself at Fosterdown, which is a distant fort on 
the Surrey Hills, 800 feet above the sea, and which became 
vacant through the abandonment of the obsolete defences 
of London. ‘The site had the several advantages desirable 
and necessary in an observatory: it had a very wide sweep 
of horizon in all directions; it was removed from the glare 
of electric lights, from smoke, or vibration. Its concrete 
floors would have been suited in several instances to the 
requirements of the foundations of the beds of telescopes. 

Fosterdown has, however, been rejected by the majority 
of the committee in favour of Cambridge, on the ground 
that at Cabmridge there would be closer association with 
men of science. The loss of efficiency which will result 
from giving effect to the decision, is signal. Cambridge 
lies in a flat country, and the observatory is in a river 
valley. The elevation of the observatory there is 70 feet ; 
it is near enough a road to suffer from vibration. Its night 
observations are prejudiced by the glare of the Cambridge 
electric lights; its daylight observations by a town's smoke. 
If it were only on account of the absence of elevation the 
site of the observatory would be unsatisfactory. Nearly 
every great observatory in the world has sought elevation. 
Paris (Meudon) has gone from 194 feet to 534, Potsdam 
from 112 to 318. Chicago, the Lick Observatory, Mount 
Wilson, Flagstaff, Nice, Washington, Madras, Mount Etna, 
are all at an elevation of 1000 feet or more. 

Moreover, the committee themselves admit that Foster- 
down is the preferable site, a very inadequate expression 
of the difference between Cambridge and Fosterdown in 
view of the evidence that was heard. For the Cambridge 
site is bound to deteriorate as buildings spring up around 
it and as the traffic on the road increases, causing vibra- 
tion. Nor is there any proper provision made for the 
carrying on of the work. The present professorship is not 
a salaried post, and it is unlikely that a man of high 
position will be induced to fill the post as Mr. Newall has 
done, or that he will be attracted by the meagre emolument 
of 200l. offered in connection with the new post. The 
committee has apparently neglected the view that the true 
work of a university is to train and fit men to undertake 
work. For this Cambridge is already adequately equipped, 
and this is the legitimate work of a professor rather than 
the management of an important scientific institution for 
the conduct of research. As regards Fosterdown, the com- 
mittee admit that it is probably as good a site as can be 
found in England. 

Nor can the report of the committee be accepted with 
confidence. From the scientific standpoint the opinion of 
the Treasury representative can naturally carry no weight. 
The three other signatories of the report are all men of 
the highest standing, but they are all old Cambridge men, 
and without their being in any way conscious of bias, it 
is not improbable that they may have been unconsciously 
influenced in their view by their natural loyalty to Alma 
Mater. Even so, Dr. Glazebrook, who, as president of the 
National Physics Laboratory, has especial experience in the 
work of administration, has dissented from his colleagues, 
advocating the establishment of the observatory at Foster- 
down, and recommending that it should be under a director 
who should give his whole time to the work. 

Lastly, quite apart from the material disadvantages of 
the Cambridge site, there is the far more important one 
that the removal thither, which would make the Solar 
Physics Observatory an appanage of an observatory already 
existing, would imply the dissolution of an institution and 
the dispersal of a staff which is of international importance 
and repute.—The Morning Post. 


In astronomical circles the recommendation of the 
departmental committee that the old Solar Physics 
Observatory at South Kensington should be removed to 
Cambridge has been received with surprise. Economy is 
the one practical reason for the recommendation; in the 
words of a well-known astronomer to a representative of 
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The Daily Graphic, “ the choice of Cambridge seems to be 
because it is cheap.” 

All the great observatories of the world are moving 
upwards. 

The Paris Observatory at Meudon has removed from 
194 feet to 534 feet. 

sicily (Mount Etna), 155 feet to 9735 feet. 

Berlin (Potsdam), 112 feet to 318 feet. 

Madras (Kodaikanal), 23 feet to 7745 feet. 

Vienna, 787 feet to a neighbouring mountain. 

Washington (Mount Vernon), 200 feet to 1725 feet. 

Chicago Observatory is 1105 feet, the Lick Observatory 
4209 feet, Mount Wilson 5712 feet, Flagstaff 7293 feet, 
Nice 1240 feet. 

It has become imperative, in the interests of the accuracy 
which modern astronomical observation demands, to take 
the observations well above ground, mist, and fog; and to 
remove them to sites as distant as possible from the 
smoke of towns by day and the glare of their lights by 
night; and their vibration at all times. Not one of these 
advantages will be derived from the suggested site which 
the new Solar Physics Observatory would occupy at Cam- 
bridge, which lies in a river valley. The observatory would 
be near a road; there is the smoke of the town, not to 
speak of the cement works at Cherry Hinton; and there 
is the glare of the town’s electric lights at night. This is 
easily perceptible five miles away at Little Shelford. More- 
over, the height at which the observatory will be stationed 
is only 70 feet above sea-level. That is perhaps better 
than the present site at South Kensington, which is only 
27 feet above river-level, but not much. The site which 
was suggested by the Solar Physics Committee was Foster- 
down, near Box Hill, in Surrey. That is 800 feet above 
the sea, and is one of the best sites for astronomical pur- 
poses in England. It has wide horizons, no lights near, 
no traffic, no smoke. Nor 18 it very dear. The land is 
Government land, being part of the ground lately occupied 
by one of the obsolete forts for the defence of London. 

More serious, or at least as serious as the rejection of 
the Fosterdown site in favour of one at Cambridge, is the 
proposed dissolution of the integrity of the old Solar 
Physics Observatory, which will henceforward become a 
mere branch of Cambridge Observatory. It is a very poor 
reward for services and work done lasting over a genera- 
tion. The pioneer observation of the South Kensington 
Observatory is known all over the world, and has been a 
model for other observatories to follow. One cannot 
believe that the astronomical world will hear of its dissolu- 
tion without disappointment and indignation.—The Daily 
Graphic. 


NOTES. 


Reptyinc to Mr. Sandys in the House of Commons оп 
Monday last, Colonel Seely made an important announce- 
ment on the subject of military aviation. Не stated that 
the War Office has a progressive policy in the matter, and 
has hitherto only hung back because it wants to be quite 
sure, in buying a great number of machines, that they are 
of the most useful type. The Service now possesses sixteen 
aéroplanes of eleven different types, of which seven are 
biplanes and four monoplanes. It is proposed to pay 
officers who obtain the Aero Club certificate a sum of 75l. 
towards their expenses, and such officers will be attached 
to the Army Aéroplane Battalion for a course of special 
instruction, which will include navigation and map-reading. 
They will then be expected to pass for a certificate similar 
to the French superior military certificate. The intention 
is, finally, to provide an efficient service of aérial scouts 
both for the Navy and for the Army. One hundred officers 
will be trained immediately as pilots and observers, and 
non-commissioned officers and other ranks will also: be 
trained. In the discussion that followed, Mr. R. Gwynne 
asked whether the War Office intends to subsidise experi- 
ments, but no answer was given. As comment on the 
foregoing, it may be interesting to enumerate what 
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as follows :—Biplanes: one original Wright, presented by 
the late Hon. C. S. Rolls (never flown, and now dis- 
mantled); one Howard Wright, purchased from Captain 
Maitland (broken up); one Paulhan (broken up, capable of 
repair); one de Havilland (worn out, must be entirely re- 
built); one experimental Voisin Canard type (broken up); 
one Farman (out of date) ; one Bréguet ; and several Bristols. 
Monoplanes : four Valkyries, presented by Mr. Barber (one 
broken and two without motors, leaving one effective); one 
Nieuport; and one Blériot (formerly the property of the 
late Lieut. Cammell). With regard to the French superior 
military certificate, the rules for this were issued by General 
Roques last June, and lay down that military авгорапе 
pilots must possess the Aero Club (F.A.I.) certificate and 
the military aviator's certificate. The latter is granted to 
officers, non-commissioned officers, and men of the regular 
or of the reserve and territorial army who, possessing the 
Aero Club certificate, have passed a series of tests to be 
determined each year in accordance with aéronautical pro- 
gress. For the present year candidates must have accom- 
plished three closed circuits at a height of at least 300 
metres, each circuit comprising a cross-country flight of 
50 metres, the landing being made at the starting place. 
The aéroplane must be of a military type, and carry 
an overload. Candidates have also to pass an examination 
on aéroplane motors. 


"Tug notices of aviation feats and fatalities which appear 
in the daily Press do not often afford the scientific inquirer 
much indication of any advances in our knowledge of the 
principles of mechanical flight. The remarkable glide 
which Mr. Orville Wright performed on October 24 reminds 
us that there is still much to be done with gliders, and 
that flight as a sport does not, necessitate a costly motor- 
driven aéroplane. The glide in question, which lasted 
about ten minutes, was performed at ‘ Kill Devil Hill ” 
in a wind blowing at about fifty miles ап hour. By careful 
mancuvring Mr. Wright caused the wind to pick him up 
from the top of a sand dune, and in successive gusts he 
rose 150 feet, finally gliding to the ground. Mr. Wright 
stated that he had proved that a man can remain in the 
air without a motor provided there is sufficient wind. The 
question which naturally suggests itself is how far this 
feat was due to upward currents caused by the wind blow- 
ing up the sides of the dunes. It is one thing to hover 
round a hill top under such conditions, but it would be a 
very different task to make use of Langley's “ Internal 
Work of the Wind " in a flight across a bare plain or over 
the sea. 


IN the House of Commons on Monday, October 30, the 
Home Secretary was asked whether his attention had been 
directed to the views expressed by Sir William Ramsay in 
his presidential adress to the British Association concern- 
ing the exhaustion of the coalfields of this country, and 
whether the Government anticipated taking any steps tend- 
ing to the conservation and lessened waste and export of 
this source of energy supply, having regard to the extent 
to which the nation's commercial position and the support 
of the industrial population were dependent on it. In the 
course of his reply, Mr. McKenna said :—The president's 
forecast of the probable duration of the coal supplies of 
the country does not take into consideration certain factors 
which have an important bearing on the question. In the 
first place, the estimate took no account of the large amount 
of coal in fields unproved at the time of the inquiry of the 
Royal Commission, nor of the amount of coal lying below 
the depth of 4000 feet which the commission took to be 


machines the Government actually possesses. They are | the present limit of workable coal, but which it may be 
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found possible hereafter to exceed. These two sources the 
commission estimated at more than 39,000 million and 
5000 million tons respectively, or together nearly half as 
much as the amount of coal estimated to exist in the proved 
coalfields. In the second place, the estimate was based оп 
the assumption that the output of coal would continue, at 
any rate for some time, to increase at the same rate as in 
the past. The commission, on the other hand, considered 
that at a time not far distant the rate of increase of output 
would become slower, to be followed by a period of 
stationary output, and then a gradual decline. The sugges- 
tion which Sir William Ramsay is reported to have made, 
that Parliament should impose a penalty on wasteful ex- 
penditure of energy supplies, would involve an amount of 
control over the industries of the country. which, under 
present conditions, it would be impossible for any Govern- 
ment to undertake. The commission looked forward to the 
introduction of considerable economies in the future; and 
I am advised that both in the working and in the using 
of coal progress is being made in this direction. 


M. Henri Martin presented to the Paris Academy of 
Sciences on October 16 a note on the skeleton, of 
Neanderthal man discovered by him at Quina, in the 
department of Charente, during September last. This is 
the fourth find of Neanderthal man which has been made 
in the south-west of France during the last four years. 
Former discoveries were made in the valley of the Dor- 
dogne, or of its tributary the Vézére, while the present 
has been made in the valley of a tributary of the Charente, 
fifty miles further to the north. The stratum of sandy 
clay in which the skeleton was found is regarded by M. 
Martin as a former bed of the adjacent stream, and as 
corresponding in date to the lower strata of the Middle 
Quaternary deposits. In former discoveries of this nature 
there was evidence that the remains had been buried or 
been naturally entombed, but in the present case the 
evidence points to the remains having been embedded during 
the formation of the deposit in which it was found. In 
the same stratum were found flint and bone implements, 
which M. Martin ascribes to the older Mousterian civilisa- 
tion. The teeth are very similar in character to those 
found recently in a cave in Jersey, and described in the 
current issue of The Journal of Anatomy and Physiology 
by Messrs. Keith and Knowles. The skull, which has 
become broken along the sutural lines, is said to show the 
well-known characters of the Neanderthal race in a very 
pronounced degree. The remains of the skeleton have been 
transported to Paris still embedded in the blocks of loam 
in which they were discovered, and will ultimately be added 
to the collection in the Muséum d'Histoire naturelle. 


Acricutturists will regret to learn that M. Gaston 
Gautier recently died at Narbonne, at seventy years of age. 
M. Gautier, who was brother of M. Armand Gautier, 
president of the Academy of Sciences, was a member of 
the Société de botanique de France, and had published 
several botanical memoirs. But his great claim to fame 
is that he introduced the culture of the vine into a region 
that had been little better than a huge pestilential swamp 
round Narbonne. The first efforts at reclamation were 
made on his own estate of Craboules, and finally met with 
such success that many of his neighbours followed his 
example; by degrees the swamp gave way to fruitful vine- 
yards. 


Tue death is announced, at ninety years of age, of Mr. 


John С. Fuller, whose name is familiar to electricians in | 


connection with the Fuller bichromate battery. А согге- 
spondent of The Times points out that Mr. Fuller was at 
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one time an assistant of Faraday. Не joined the Electrical 
and International Telegraph Company in 1854, and during 
his connection with it worked with Latimer Clark and Sir 
William Preece. One of the results of Mr. Fuller’s early 
studies was the invention of the universal battery system, 
by which one set of cells works a whole group of circuits. 
He invented several other forms of battery. About 1857 he 
assisted Messrs. Silver and Co. (the founders of the India- 
rubber, Guttapercha, and Telegraph Works Company) in 
applying indiarubber to telegraph purposes. Here he 
designed the machines and methods for covering. wire and 
made vulcanite insulators. Later, before founding his own 
firm, Messrs. John С. Fuller and Son, he assisted Mr. 
W. T. Henley, the submarine cable manufacturer. At this 
time he invented and patented the mercury bichromate 
battery. 


Ir is with deep regret that da of the premature 
death, at fifty-four years of а rof. Alfred Binet. 
Prof. Binet was director of the ratory of physiological 
psychology at the Sorbonne, and was very well known 
among psychologists—above all as an ardent investigator 
of the first rank into problems of child psychology. He 
founded ''L'Année Psychologique " іп . 1897, (in which 
appeared, year by year, highly important articles from his 
own pen. Among many well-known books of his upon 
psychological topics may be especially mentioned “ L'Etude 
Expérimentale de l'Intelligence,". “La Suggestibilité,”’ 
“L'Âme et le Corps," and ‘Les Idées modernes sur les 
Enfants " (his latest publication). The science of psycho- 
logy has suffered a severe losg in his death. 


Tue annual Huxley memorial lecture of the Royal 
Anthropological Institute will be delivered on Thursday, 
November 23, in the theatre of the Civil Service Com- 
mission, Burlington Gardens, S.W., by Prof. F. von 
Luschan, whose address will be оп“ The Early Inhabitants 
of Western Asia." Mr. Alfred P. Maudslay, president of 
the institute, will occupy the chair. 


Tue council of the Institution of Civil Engineers has 
made the following awards in respect of papers published 
in Section ii. of the Proceedings for the session 1910-11 :— 
Telford premiums to Messrs. S. M. Dixon, H. J. F. 
Gourley, J. Holden, A. Rogers, A. E. Griffin, Dr. F. C. 
Lea; and a Crampton prize to Prof. W. E. Dalby. The 
Indian premium for 1911 has been awarded to Mr. C. E. 
Capito, and the Webb prize to Mr. F. W. Bach. 


(Tus list of lectures to be given on Mondays and Thurs- 
days during the present session at the London Institution, 
Finsbury Circus, London, E.C., has been circulated. 
Among the numerous subjects of interest to be dealt with 
in the lectures we notice the origin of life question, by 
Dr. Н. C. Bastian, F.R.S. ; life on the high mountains of 
Mexico, by Dr. H. F. Gadow, F.R.S.; man under the 
microscope, by Dr. Alex. Hill; storm rains, by Dr. H. R. 
Mill; alchemy, by Mr. M. M. Pattison Muir; and waves 
of the sea, by Dr. Vaughan Cornish, 


At the meeting of the London Section of the Society of 
Chemical Industry, to be held on Monday, November 6, at 
Burlington House, Dr. E. G. Acheson, of New York, will 
read a paper on deflocculation as affecting lubrication. 
Dr. Acheson is well known as the inventor of lubricants 
consisting of  deflocculated graphite—‘‘ Aquadag " and 
“ Oildag " of carborundum, &c, The paper should be of 
interest to all who are concerned with lubrication and 
lubricants. Dr. Acheson will also give an address to the 
Faraday Society on Wednesday, November 8. Non- 
members of the society will be admitted by ticket, to be 
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obtained upon application to the Secretary, 82 Victoria 
Street, S.W. 


Tue council of the Royal Institute of Public Health has 
accepted an invitation from the Chief Burgomaster of 
Berlin to hold the congress next year in that city on July 
25-28. The congress will include the following sections 
and presidents :—State medicine, Sir T. Clifford Allbutt, 
K.C.B., F.R.S.; bacteriology and comparative pathology, 
Prof. G. Sims Woodhead; child study and school hygiene, 
Sir.James Crichton-Browne, F.R.S. ; military, colonial, and 
naval, Major Sir Ronald Ross, K.C.B., F.R.S.; and 
municipal engineering, architecture, and town planning, 
Mr. P. C. Cowan. Facilities will be afforded for visiting 
the various public health and educational institutions in 
Berlin in connection with the Imperial Board of Health, 
the Municipality, and the University. 


IN connection with the 20oth anniversary of the founda- 
tion of the Spalding Gentlemen's Society, in 1709; the 
society has recently built a home for its library and 
museum, which also includes a magnificent lecture theatre, 
committee rooms, &c. The new building was opened on 
October 25 by Sir Henry Н. Howorth, K.C.I.E., F.R.S., 
who referred to the extraordinary fact that a society should 
have carried on its work for two centuries and should 
then be in a position to purchase a building for its treasures. 
In the evening there was a public lecture оп “ The Romans 
in Lincolnshire," by Mr. T. Sheppard, in which he 
described many thousand relics of the Roman period, now 
in the museum at Hull, from a little-known site on the 
north Lincolnshire coast. Sir Harry Howorth occupied the 
chair. During the day Mr. Sheppard also gave an address 
on the use and value of local museums. 

IN The Quarterly Review for October M. Salomon 
Reinach reviews the present condition and progress of 
mythological study. He shows how the earlier explana- 
tions of myths suggested by writers like  Fontenelle, 
De Brosses, David Hume, and Dupuis gave way before 
the researches of Grimm and Mannhardt, to be succeeded 
by the theories of Kuhn and Max Müller. These last, in 
their turn, were superseded by the anthropological school, 
under the leadership of “ that wittiest of scholars and most 
scholarly of wits," Mr. Andrew Lang. This revolt against 
the philologists was largely due to the advance in the 
knowledge of philology, which no longer accepts the 
identifications of the names of many Greek and Roman 
deities with those of India advanced by Max Müller him- 
self and extended by his more ardent followers, like 
De Gubernatis and Sir G. Cox. It was also the result of 
the colonial policy of England which tended to extend the 
horizon of research from Aryan gods to the mythologies 
of savage races. The methods of the anthropological 
School were still further extended by W. Robertson Smith 
and J. G. Frazer. But the views of these last authorities 
are already disputed by the psychologists and sociologists. 
M. Reinach closes his instructive survey of the situation 
by the remark that “ underlying and stimulating the work 
of criticism, as applied to the chief results of the anthropo- 
logica] school, I see, at all events in my own country, the 
ever-active upholders of tradition and established creeds.” 


AT a meeting held in Norwich on October 26, 1908, a 
society was established for the study of prehistoric archwo- 
logy, especially with reference to the eastern counties, and 
shortly afterwards it adopted the title of ‘‘ The Prehistoric 
Society of East Anglia." We have lately received the first 
part of its Proceedings, an octavo of 121 pages, containing 
a report of the work of the first two sessions, with several 
original papers printed in full. In a communication on 


NO. 2192, voL. 88] 


the flint implements of sub-crag man, Mr. J. Reid Moir 
describes his well-known discovery of flints, reputed to 
have been worked by man, in deposits that, in some cases, 
are admitted by distinguished geologists to be undisturbed 
Red Crag. Dr. W. Allen Sturge, M.V.O., the first presi- 
dent of the society, contributes not only an appropriate 
inaugural address, but also a rather voluminous paper on 
the chronology of the Stone age. Although the views 
expressed in this paper are based to a large extent on the 
study of his extensive collection at Icklingham Hall, in 
Suffolk, as well as on local field-work, they are likely to 
evoke no little opposition, both from the geological and 
the archzeological sides. Тһе superficial scratches on 
many worked flints of Neolithic age he refers to glacial 
action, and thence concludes that an ice period, with . 
several phases, must have occurred in Britain since the 
incoming of Neolithic man. Similar evidence in the case 
of certain palwoliths is accepted as proof of at least one 
Glacial period during Palmolithic times. Dr. Sturge 
ventures to suggest that the Neolithic age may have begun 
about 300,000 years ago, and the Palwolithic perhaps а 
million years ago. In forming these startling conclusions, 
he relies on Croll’s hypothesis, which, although abandoned 
by most geologists, he does not admit to have been yet 
disproved. 


Naturen for October contains an article by Prof. A. W. 
Brogger on prehistoric stone implements, the rock-shelters 
where some of them were found, and the remains of 
mammals and birds by which they were accompanied. 


ACCORDING to the report of the New Zealand Scenery 
Preservation Board for 1910-11, a total of 25,442 acres 
was reserved during the year under review, this bringing 
up the total of the reserved areas to 65,989 acres. It is 
pointed out “вас by virtue of past legislation all scenic 
reserves and national parks in New Zealand are practically 
sanctuaries for the native birds and game, and no shoot- 
ing or killing whatever is permitted on them. The 
greatest care is taken to keep them free from noxious 
weeds, and wherever practicable and advisable the fencing 
of the external boundaries has been proceeded with, par- 
ticularly when the reserve adjoins settled land or a road 
in general use.” 


IN Himmel und Erde for October (Jahrg. 24, Heft 1) 
M. Ficker contributes the first of a series of popular articles 
on the bacteria as the friends and foes of man. After а 
brief historical introduction, the classification and structure 
of the bacteria are considered, with illustrative figures. 


A BuLLETIN (No. 146) has been issued by the Agri- 
cultural Experiment Station of the Rhode Island State 
College, U.S.A., on the cholera-like diseases occurring 
among poultry. It is shown that, in addition to the well- 
known micro-organism of chicken cholera, first studied by 
Pasteur and Toussaint, several other microbes cause similar 
diseases among poultry, some of which possess extreme 
power of infecting. 


Botanists engaged in systematic work, or interested 
therein, will find in the catalogue No. 22, “ Botanica 
Geographica," issued by Messrs. Dulau and Co., Soho 
Square, London, an extensive assortment of second-hand 
literature offered for sale. The items are most numerous 
under the sections devoted to Europe and North America; 
contributions to the botany of Africa are also well repre- 
sented. 


A sECOND contribution to their studies of Indian fibre 
plants, prepared conjointly by Mr. and Mrs. A. Howard, 
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deals with Hibiscus cannabinus, popularly known as 
Deccan or ambari hemp, and H. Sabdariffa, the Rozelle 
plant; it is published in the Memoirs of the Department 
of Agriculture in India as vol. iv., No. 2, of the botanical 
series. The investigation was primarily directed towards 
analysing the ordinary crops with the view of eliminating 
cross-fertilisation and securing uniformity of product. 
Five varieties, showing differences in the seedling and early 
vegetative stages, were isolated; descriptions of these and 
coloured figures are supplied. Two of the types are re- 
garded as specially promising, and it is intended to develop 
these by pure-line cultures, The account of H. Sabdariffa 
is confined to comparative notes on pollination and the 
descriptions of four varieties. 

Tue interesting chapter on the history of fossil botany, 
chosen by Dr. D. Н. Scott as the subject of his presi- 
dential address to the Linnean Society at the close of the 
last session, dates back three-quarters of a century, to a 
time when Witham in England and Cotta in Germany 
were prominent investigators, and the more illustrious 
Brongniart was engaged upon his earlier researches. 
Morphological elucidation was the guiding principle of 
Brongniart's studies, and in most cases he found it neces- 
sary to discover the required morphological data himself. 
His '' Histoire des Végétaux Fossiles " contains in the 
introduction a definite recognition of four successive geo- 
logical periods characterised by different types of vegeta- 
tion. Witham’s chief service was to demonstrate the 
early prevalence of gymnosperms, and he was also the first 
to describe the structure of the historic fossil Lepido- 
dendron Harcourtii, although it remained for Brongniart 
to identify the ring of wood. To Cotta credit is due for 
the foundation of the genus Medullosa, and a virtual 
recognition of its polystelic character. 

IN the — Naturwissenschaftliche Wochenschrift for 
October 1 there is an article on the geological study of 
earthquakes. by Dr. Erwin Scheu, whose name is well 
known in connection with catalogues published by the 
International Association at Strassburg. The article deals 
with macroseisms, or earthquakes which can be felt. 
The intensities of these should be referred to a scale; but 
as seismologists are already troubled with sixteen different 
scales of intensity, it is not clear why Dr. Scheu should 
add to their number. He, however, suggests one which, 
he remarks, might be suitable for Europe, but hardly suit- 
able for the tropics. An earthquake which is not felt 
should, according to the new scale, be indicated by the 
numeral I, whilst one accompanied by complete destruc- 
tion, which refers to a megaseism rather than a micro- or 
macroseism, has an intensity of VII. In a map of 
isoseists for the earthquake of Jókeó, January, 1906, some 
of them are, however, marked VIII and IX. 
tion with the construction of isoseists, we are told that 
the intensity of movement exhibited in hard rocks like 
granite is greater than it is in materials like marl and 
clay. So far as destructivity is concerned, our impression 
has been that this is generally the reverse. The influence 
of fault lines, as, for example, those in the Rhine Valley 
and mountain ranges, upon the distance to which earth- 
quake motion may be propagated is pointed out. Illustra- 
tions are given of the destruction caused to buildings, and 
the displacements, ‘vertical and otherwise, of land surfaces. 
Dr. Scheu’s article is distinctly popular, and as such 
suggests phenomena to be observed at the time and after 
the occurrence of an earthquake. 

Tue meteorological charts of the North Atlantic and 
Mediterranean for November, issued by authority of the 
Meteorological Committee, contain an instructive account 
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of the behaviour of a heavy storm in the North Sea, illus- 
trated by synoptic charts. Between September 28 and 29 
a small cyclonic system seems to have formed near 50? N. 
and 30° W.; on the morning of September 29 the chart for 
that day shows that the centre was about 57? N. and 
25? W., and was advancing towards the coast of Ireland, 
increasing in velocity and intensity as it travelled east- 
wards. On the morning of September 30 the centre was 
near Spurn Head; during the gale an extreme force of 10 
(Beaufort scale) was recorded at several stations on the 
East Coast, and at 6h. p.m. the centre passed over the 
north of Holland. An interesting point in this storm is 
that apparently the wind force experienced by vessels in 
the North Sea was greater than that at many of the land 
stations in telegraphic communication with the Meteor- 
ological Office. The numerous casualties to shipping 
would also seem to show that the high seas must have 
been exceptional. 


IN Symons’s Meteorological Magazine for October Mr. 
W. Sedgwick continues his interesting notes on the weather 
in the seventeenth century: part iii., autumn (see NATURE, 
yune 1). He points out that at this season of the year 
sueh phenomena as heat waves, severe frosts, &c., are not 
likely to occur, at any rate near London. It is not sur- 
prising, therefore, that Evelyn and Pepys made fewer 
comments than in the case of the other seasons. To those 
who still firmly believe that the climate of England has 
changed, the month of October presents special interest, 
owing to the comparatively high temperatures experienced 
in that month in recent years. In a paper read before 
the Royal Meteorological Society on April 19, on varia- 
tions in English climate, it was shown that for the last 
fourteen years (1897-1910), except only in 1905, the 
temperature was above the average in October. So far 
as can be judged from the chronicles above referred to, 
this variation in recent years is merely a periodic change, 
as they do not show that the weather of that month was 
noticeably colder than at the present time. Frequent refer- 
ences are made to the pleasant weather experienced; only 
one October (1692) was referred to as a cold month; Pepys 
described that of 1668 as ** the most summer weather that 
was’ ever seen." The general character of the weather in 
November also, as described by Evelyn, was very similar 
to that of the present time. 

IN a paper by Prof. Henry Louis on the mutual develop- 
ments of metallurgy and engineering, read before the 
University of Durham Philosophical Society, and published 
recently in its Proceedings, much interesting information 
is given about the history of metallurgical processes. It 
seems to be fully proved that the Assyrians were not only 
well acquainted with iron, but had attained some consider- 
able skill in its manufacture, having advanced far enough 
to make chain mail; thus, so far back as goo в.с., iron 
manufacture had long passed the rudimentary stages. The 
only other common metals known to the ancients were 
lead, copper, and tin, all of which are easily reduced from 
their ores; brass was known for a very long time before 
it was discovered that zinc was one of its constituents, it 
being always made direct from zinc ore; Roman brass 
coins have been analysed, and found to contain more than 
25 per cent. of zinc, so that the material was certainly 
known to them, although they did not know its true com- 
position. The metallurgy of lead was relatively far 
advanced; quite a number of pieces of lead of Roman age 
have been found in this country, the earliest date about · 
44 A.D., and several of these are marked * Ех. ARG.," or 
desilverised ; it is also evident from the composition of 
articles of Roman lead that the metallurgists of that day 
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were tolerably well advanced with their methods of de- 
silverisation. 

The Electrical Review for October 13 discusses in a lead- 
ing article the question as to whether there is or is not at 
the present time a demand for technical men in the elec- 
trical engineering profession. After reviewing the evidence 
afforded by recent letters to the Press, it concludes that 
the overcrowding of which there have been complaints is 
confined to the lower branches, and that it is due to the 
large class of men who have had no technical training. 
While the general impression that the profession was over- 
crowded has led to a decrease in the entries of students in 
the electrical engineering colleges, a decrease which has 
now gone on for several years, there is to-day, as a matter 
of fact, a greater demand for technically trained men than 
the colleges can supply. 

IN order to clear up the small differences which still 
exist in the determinations of the melting points of metals 
like zinc.and cadmium by even the most accurate observers, 
Drs, Holborn and Henning, of the Reichsanstalt, have 
compared together a number of platinum thermometers 
and two constant-volume gas thermometers of Jena glass 
59 III., and of quartz glass filled in turn with nitrogen, 
hydrogen, and helium. Both the Jena and the quartz glass 
were slightly porous to the helium above 200? C., but the 
former showed no signs of being permeable to hydrogen 
up to 450? C. The constant 8 of the platinum thermo- 
meters lay between 1-486 and 1-510, but in no case did the 
temperature between 200? and 450? C. determined by the 
platinum thermometers with the use of the 5 formula differ 
by 0.1% С. from the temperature given by the gas thermo- 


meters. The following melting and boiling points were 
obtained :—tin, 231-8°; cadmium, 320:9?; zinc, 419-4°; 
naphthalene, 217:96°; benzophenone, 305-89°, on the 


thermodynamic scale. 

Furs which are moth-proof owing to the substitution of 
indiarubber for animal tissues would seem at first sight 
to be a fantastic stretch of the imagination only. <A 
curious invention recently recorded, however, would appear 
to render rubber-backed fur a possible and practical article 
of the near future. Large skins, or small pelts sewn 
together, are stretched upon a frame with the fur upper- 
most in a large flat-bottomed receptacle, which is then 
filled with water and placed in a freezing chamber. The 
plate of ice is then removed, and with suitable machinery 
a thin layer is sawn from the bottom, thus removing the 
skin, which after thawing is sold for the purposes of 
leather. The lower surface of the remaining plate is then 
melted until the fur is slightly exposed, when a coating 
of rubber solution is applied layer by layer. When the 
requisite thickness is obtained the rest of the plate con- 
taining the fur is melted, and a large seamless pelt, with 
a sheet of rubber at its base, is the result. Cheapness is 
one of the many advantages claimed by the inventor. 
Ladies with valuable furs, which annually cost a consider- 
able sum for cold storage, will wish every success for so 
ingenious an invention. 

Some interesting observations regarding the formation 
of hydrocyanic acid during the germination of seeds are 
contained in a paper by C. Ravenna and M. Zamorani 
in the Gazzetta Chimica ltaliana for September 19 (vol. 
xli., ii, p. 74). The old experiments of Jorissen and the 
more recent ones of Soave have shown that some seeds, 
such as sweet almonds and the seeds of Mespilus japonica, 
form considerable quantities of hydrogen cyanide at the 
beginning of active life. On the other hand, the experi- 
ments of Guignard with Phaseolus lunatus point to a 
destruction of hydrocyanic acid at the commencement of 
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germination, especially in the case of etiolated plants. 
The experiments now described were made on two species 
of seed, viz. Sorghum vulgare, which does not contain 
appreciable traces of hydrogen cyanide, and a variety of 
linseed, which contained it in considerable proportion. In 
the case of the former, hydrogen cyanide was elaborated 
during germination up to a certain point, beyond which it 
appeared to undergo progressive destruction; in the latter 
case a continuous increase of hydrogen cyanide was 
observed without a point of decomposition being attained. 
In all cases the rate of production of the cyanide was 
greater in the green than in the etiolated plants; but on 
watering the latter with a 2 per cent. solution of glucose 
during growth, the proportion of hydrogen cyanide formed 
was increased up to the level of the green plants. The 
amount of carbohydrates in the seed thus greatly affects 
the formation of the hydrocyanic acid. Тһе, source’ of the 
nitrogen remains to be investigated. 


Tue council of the Institute of Chemistry has inaugurated 
a series of lectures, the first of which was delivered by 
Mr. Bertram Blount at King's College on October 26. The 
chair was taken by Prof. J. Millar Thomson, F.R.S., who 
said the lectures were an extension of the work of the 
institute on lines directed to benefit advanced students of 
chemistry. Except for one or two lectures delivered in its 
early history, the institute has not assumed in any way 
the functions of a teaching body, though the charter 
provides for such functions. Mr. Blount limited his re- 
marks to calcareous cements, and more particularly to the 
Portland cement industry. Calcareous cements, properly 
so called, while being plastic, are capable of hardening 
and are resistant to water. The common fallacy, that the 
setting of lime mortar is due to the action of lime on the 
sand with which it is mixed, was once more exploded. 
Some siliceous materials have an advantage over others as 
aggregates for mortar. These are known generally as 
'*'pozzolanas," and their usefulness depends оп the 
hydrated silica or attackable silicates they contain, which 
interact with lime and form compounds resistant to the 
action of water. There seems to be no record that lime- 
stones were intelligently chosen for the hydraulic quality 
of the lime which they furnished until the time of Smeaton, 
who, in considering with what material he should build 
the Eddystone Lighthouse, ascertained that Aberthaw lime- 
stone was undoubtedly hydraulic. Those limestones which 
are most hydraulic contain the largest proportion of 
argillaceous material. This quality may be improved by 
the addition of what is capable of conferring hydraulic 
properties on ordinary lime. Mr. Blount also discussed the 
manufacture of so-called ** Roman cement," a crude form 
of Portland cement made by burning lumps of clayey lime- 
stone. Starting with the notion of imitating Roman 
cement, the progenitors of the Portland cement industry 
arrived at the idea that when chalk and clay were mixed 
and burned an hydraulic material was produced which, 
when ground, would set and form a strong, sound cement. 


OUR ASTRONOMICAL COLUMN. 


ASTRONOMICAL OCCURRENCES FOR NOVEMBER :— 
Nov. 6. 3h. 37m. Moon eclipsed, partly visible at Greenwich, 
» 12h. rim, Saturn in conjunction with the Moon 
(Saturn 4° 18’ S.). < Р 
7. 7h. 19m. Mercury in conjunction with Jupiter 
(Mercury 1* 5o S.) ^ | .. 
я. 205. Бош Mars in conjunction with the Moon (Mars 
2° 3" : 
9. ob Saturn at opposition to the Sun. 
IO, 21h. 31m. Neptune in conjunction with the Moon 
(Neptune 5° 52’ S.). 


20 

11. 13h. от, Ceres in conjunction with the Moon (Ceres 
o° 48" S.). 

16. 6h. 58m. Venus in conjunction with the Moon 


(Venus 1* 13' S.). 

18. 4h. om. Jupiter in conjunction with the Sun. 

20h. 24m. Mercury in conjunction with the Moon 

(Mercury 1° 28' N.). 

24. 17h. om. Mars at opposition to the Sun. 

25. Sh. 41m. Uranus in conjunction with the 
(Uranus 4° 44' N.). 

» 20h. от, Venus at greatest elongation W. of the Sun. 


Moon 


OBSERVATIONS Comets.—It appears from a note by 
Mr. Knox Shaw, in No. 4531 of the Astronomische Nach- 
richten, that the discovery of Borrelly's comet, 1911¢ 
(1905 П.), was made with the Reynolds reflector, but was 
a visual observation, photographs being secured later; the 


OF 


comet's magnitude on September 19 was 13:0 to 13:5, and 
there was no marked nucleus. 

Messrs. Innes and Wood describe the Johannesburg 
observations of comets 19116 (Kiess) and 1911d (Encke) 
during August and September, and Mr. Innes compares 


the reduced places of Encke’s comet with the positions 
given in Dr. Backlund's ephemeris. The smoothed O-C 
difference in R.A. increases from 2 September 3 
to +47:35. on September 14, the corresponding figures for 


s. on 


@ Venus 


Horizon = 


Brooks's Comet (1911c), October 27, 4h. 45m. a.m, 


6-2! 


declination being —47' and respectively. The 
magnitude of the comet early in September was 9-5, and 


the photographs were taken by Mr. Wood, with the 
Franklin-Adams star camera, іп exceedingly difficult 
circumstances. Kiess’s comet was of about fifth magni- 


ture, and showed no tail on August 17, and then rapidly 
faded to mag. 11-5 on September 17. 

Brooks's comet, 10110, has been quite a conspicuous 
feature of our early morning skies during the past week. 
A naked-eye observation by Mr. Rolston at Gunnersbury 


on October 27 showed a straight tail some 15° long, at 
times seen to extend to 93 Leonis. The head was a little 


less conspicuous than 5, but brighter than 6, Leonis; thus 


its magnitude would be about 3:0. As is shown in the 
accompanying illustration, the comet, at 4h. 45m. a.m., 
formed a striking triangle with 8 Leonis and the very 


brilliant Venus. At s a.m. on October 31 a tail some 12° 
long was seen, and at'times a further extension was 
suspected. The head, seen through opera-glasses of low 


power, had the appearance of a fairly bright homogeneous 
disc; to the naked eye it was no less conspicuous than 
y Virginis (mag. 2.8). 
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CHANGES ON Mars.—M. Jarry-Desloges, in a communi- 
cation to the Astronomische Nachrichten, No. 4531, states 
that there is a bright area on the Mare Tyrrhenum similar 
to that already noted on Libya, and that the regions of 


and Ausonia since 


Hesperia are completely modified 
October 12. This message is dated October 15 from the 
new observatory at Sétif, North Africa. In the same 


journal there is a paragraph stating that observations have 
been carried on at this station since the end of September ; 
its position is long. —3? 4' 21" E. of Paris, lat.=36° 11’ 19" 
N., and it is situated at 1113 m. (3650 feet). At such an 
altitude the air is quite clear and suitable for astronomical 
observations, and M. Jarry-Desloges hopes to be permitted 


to confirm observations of the Martian surface made at 
other observatories. To this end he asks for early and 
brief communication of the detection of any remarkable 


phenomena; the address for letters is: Astronome de 
Service à l'Observatoire Jarry-Desloges, Sétif, Algeria; 
and for telegrams: Observatoire Sétif, Algeria. 

Cotour PHOTOGRAPHS ог Saturn.—Having secured the 
colour photographs of Mars recently described in these 
columns (October 19), M. Tikhoff turned his attention to 
a similar study of Saturn. It had been remarked, some 
years ago, by M. Belopolsky that the spectrum of the rings 
of Saturn appeared to extend further into the ultra-violet 
than did the spectrum of the disc, and this suggested the 


use of colour screens. With screens prepared by M. 
Tikhoff, M. Belopolsky therefore employed the 30-inch 
refractor in 1909 and during the earlier months of the 


present year to secure colour photographs of the planet. 
Two parts of the spectrum were used, the '* indigo-violet "' 
(390-450 ди) and the “ yellow-green " (495-620 uu). М. 
Tikhoff examined the plates, and arrived at the following 
general conclusions. Passing from red to violet, the differ- 


ence in intensity of the edges and centre of the ball 
diminishes, and finally disappears; the equatorial band is 
most brilliant in the red and darkest in the violet. The 


behaviour of the rings is directly opposite to that of the 
ball, but the edges of the disc and the contiguous parts of 
the rings are equally intense in all radiations. Observa- 
tions of the spectra of the various parts confirm these con- 
clusions, which may be explained by the presence of an 
atmosphere about the disc and none about the rings. It 
would also appear, from their similarity of transmission, 
that the particles forming the rings and those forming the 
atmosphere about the disc are of similar magnitude; that 
is to say, the pulverulent. particles of which the rings are 
built up have diameters which, in the mean, are less than 
wave-lengths of light. 


Аокок IN MipprE Latitupes.—Referring to Sir Lauder 
Brunton's letter describing a pseudo-aurora at St. 
Beatenburg, Switzerland, Dr. Krebs sends us a card say- 
ing that he too saw flashes of light in the north, as seen 
from Grossflotbek, at oh. тот. (G.M.T.) on August 21. 
The sky was then nearly three-parts covered with cloud, 
and thunderstorms prevailed about that period. As a 
possible explanation of the phenomenon he refers us to an 
article by himself in Urania, No. 9 (February 26, 1910), 
where he describes a light which he saw off Nantucket on 
May 15, 1909, which was from Blue Hill at a 
corresponding time. As seen by him it was in the N.E.- 
N.W. region, but seen from Blue Hill it was south of the 
E.-W. line; thus it lay between the two stations, between 
lat. 405 N. and 42? N. Perturbations of the compass 
accompanied the apparition, and it is suggested that a 
charged cloud capable of giving these and emitting the 
flashes of light passed somewhere between the two stations. 


seen 


seen 


Tue Minor PLANET 1911 M.T.—Dr. Palisa's description 


of how he found the new and important minor planet 
1911 M.T. is given in No. 4530 of the Astronomische 
Nachrichten. Не first drew it on his chart on Sep- 


tember 29, but found its position empty on October 3. 
When seen on this date the object appeared to present a 
nebulous appearance, suggesting the possibility of its being 
а comet, but a further observation on October 4 negatived 
this. 
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GEOLOGICAL WORK IN THE 
UNITED STATES. 


HE papers dealt with under this heading are merely 
representative of a large amount of literature 
devoted to the understanding of the ground on which the 
United States have become founded. Whether from en 
educational or from a more economic point of view, this 
wide territory continues to be actively explored, and the 
existence of State surveys, side by side with that centred 
in Washington, testifies to the value set upon geological 
research. The thirtieth and thirty-first annual reports of 
the U.S. Geological Survey, issued by the director, С. Otis 
Smith, in 1909 and 1910, show how the survey has often 
preceded its topographers in the field. These reports now 
indicate the main features of administration and publica- 
tion during a fiscal year, the scientific papers being wisely 
issued in a separate form. J. M. Nickles supplies biblio- 
graphies of North American geology for 1908 and 1909 
(Bulletins 409 and 444), with useful subject-indexes. 

As a sample of the present convenient form in which the 
Geologic Atlas is obtainable, we may mention folio 169, 
the Watkins Glen-Catatonk Folio, by H. S. Williams, 
R. S. Tarr, and E. M. Kindle. In the “field edition," 
with its low price of 25 cents, the 
maps are folded into a pocket in 
the octavio memoir, which sup- 
plies an illustrated description of 
the district, occupying 242 pages. 
Two topographic contoured maps 
are given, and are followed by 
two showing ‘ areal geology " and 
two showing ‘surficial geology,” 
printed in colours over the topo- 
graphic groundwork. The district, 
lying in the Allegheny Plateau, 
between Lake Ontario and the 
Pennsylvanian border, furnishes 
R. S. Tarr with a good field for 
glacial investigation. Не traces 
two epochs of ice-advance, the first 
being especially accompanied by 
overdeepening of the valleys. 

S. R. Capps describes, in Bulletin 
386, the ‘ Pleistocene Geology of 
the Leadville Quadrangle, Color- 
ado." Неге, again, considerable 
overdeepening and widening of 
valleys has occurred (р. 12), and 
the country includes typical topo- 
graphic features due to_ glacial 
erosion and deposition (Fig. 1). 
W. M. Davis has already examined 


some of these, and his influence 
may be felt in the explanatory 
passages with which the present 


memoir introduces us to the district. 
The bulletin is eminently one for 
scientific students who may travel іп central Colorado, W, R. 
Calvert describes (Bulletin 390) the Lower Cretaceous coal- 
bearing strata of Lewistown, Montana, in a district where 
Carboniferous and Jurassic beds are also represented. 
P. S. Smith (Bulletin 433), in the Seward Peninsula of 
Alaska, has encountered (p. 97) the phenomena of soil-cap 
movement that have been somewhat grandiloquently styled 
“ solifluction " by Swedish authors. He describes indc- 
pendently how the frozen earth receives a burden of 
detritus, and how this burden flows downhill when the ice 
below it begins to melt. Materials from various levels of 
the hills thus become mixed, to the annoyance of the 
prospector, who seeks his gold in the stream gravels that 
are liable to be covered by an ''earth run." Vegetation 
flourishes in places on soils laid down, by streams or by 
earth-sliding, on beds of ice, which originated in ancient 
snowfalls. The maps in this bulletin show well the 
auriferous gravels, and the uplifted coastal plain on 
Norton Sound. In Bulletin 435, N. 11. Darton records “а 
reconnaissance of parts of north-western New Mexico and 
northern Arizona," and illustrates once more the famous 
cafion country. The problem of the sandstone crater of 
' Coon Butte (p. 72), which is 3900 feet in diameter and 600 
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feet deep, is believed to be best met on the volcanic hypo- 
thesis of a steam-explosion. 
N. H. Darton has also studied the geology and water 


resources of the Black Hills region in S. Dakota and 
Wyoming (Professional Paper 65), in continuation of 
his report of 1901. This district includes, among 
other bold buttes left by erosion on the plateaus, the 


remarkable columnar mass known as the Devil’s Tower 
(Fig. 2), which the author believes to be connected with 
an underlying vent. The nature of the “ igneous rock " 
is not stated. 

Professional Paper 72, by L. C. Glenn, on '' Denudation 
and Erosion in the Southern Appalachian Region," includes 
a useful essay on erosion for the non-geological reader, with 
illustrations from areas under vegetation and those from 
which grass and forests have disappeared. The disastrous 
effects of sulphuric acid fumes from smelting furnaces are 
shown in views near Ducktown, Tennessee (Plate xvii.). 
The paper is thus of interest for geographers, and includes 
photographs of stream-meanders and river-flood phenomena. 

Palzontology is represented by several bulletins. E. M. 
Kindle (No. 391) treats of the Devonian fauna of the 
Ouray Limestone in Colorado. The upper part of this 
limestone is marked off by its fossils as Mississippian 


Fic. 1.—Spur truncated by glacial erosion, near Crystal Lake, south-west of Leadville, Colorado. 


(L. Carboniferous). Several new species and a new genus 
of Brachiopods (Syringospira) are described. К. Arnold 
(No. 396) writes on the “ Palwontology of the Coalinga 
District, California," where strata from the Franciscan 
(Jurassic?) series up to freshwater Pliocene beds are repre- 
sented, The eight unconformities indicate the instability 
of this western region. G. H. Girty describes (No. 436) 
the fauna of the Phosphate Beds of the Park City forma- 
tion in Idaho, Wyoming, and Utah, and points out the 
existence of a specialised type of Carboniferous fauna 
widely distributed through the west (p. 10) Brachiopods 
are scarce, and molluscs are unusually common. С. Н. 
Girty has also (No. 439) reported on the '' Fauna of the 
Moorefield Shale of Arkansas," a Mississippian zone which 
he allies with the Caney Shale of Oklahoma. 

Economie geology is properly dominant in other bulletins. 
T. .א‎ Dale (No. 404) writes on the granites of Vermont, 
with illustrations of their utility in the arts,  F. L. 
Ransome, W. H. Emmons, and G. H. Garrey collaborate 
in a report (No. 407) on Ше “ Geology and Ore Deposits 
of Bullfrog District, Nevada," an arid region where gold, 
derived from pyrite, occurs in a series of oxidised огов. 
Crystalline schists have been developed from Ordovician or 
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older sediments by pressure and by the intrusion of 
pegmatite along the planes of foliation (p. 27). Rhyolites 
form stratified masses on the surface, and contain 
spherulites (p. 39) up to 4 feet in diameter. These and 
the desert scenery are well illustrated. Bulletin 417, by 
F. H. Moffit and A. Knopf, on '' The Mineral Resources 
of the Nabesna-White River District, Alaska," is mainly 
concerned with the geology, and contains pictures of the 
piedmont glaciers. Bulletin 420 deals with “ The Feldspar 
Deposits of the United States," and is a practical intro- 
duction to the industrial use of pegmatites. T. L. Watson 
(No. 426) describes, with adequate illustration, the granites 
of the south-eastern States. The orbicular gabbro-diorite 
illustrated on p. 145 is proposed for ornamental purposes. 
The papers on water-resources show, as usual, a close 
alliance between the work of the Survey and the living 
interests of the people. 

We may mention here a paper issued by the U.S. Depart- 
ment of Agriculture in 1911, by W. H. Waggaman, on 
the phosphate fields of Florida, in which it is 


Fic. 2.—The Devil's Tower, south of Hulett, Wyoming. 


estimated that the deposits of detrital pebbly phosphate, 
probably of Pliocene age, are “ almost inexhaustible.” 
For all that, we may well fear the energy of the modern 
agriculturist. 

The United States Survey (Bulletin 465) has supplied us 
with a history of the various Geological Surveys organised 
by separate States, and we may now mention some recent 
publications of these bodies. Maryland has issued vols. 
vii. and viii. of her handsome cloth-bound series. Great 
attention has been given to road-metal, for roads have 
now a new meaning in the wealthier States. It is to be 
regretted that the only way of preserving certain roads in 
Maryland from the destruction due to uncontrolled motor- 
traffic is the formation of depressions across them, which 
check any attempt at furious driving. As in our own 
islands, legislation is regarded as powerless to remedy the 
evil. Vol. vii. is concerned with a topographical re-survey 
of the boundary between Maryland and Pennsylvania, first 
marked out in 1763. 

Wisconsin supports a joint 
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History Survey, and has recently issued several maps of 
the lead and zinc mining district, on the large scale 
of 4 inches to the mile, with contour-lines at intervals of 
10 feet. 

The annual report of the Iowa Geological Survey for 
1909 (received in 1911) contains much matter of interest to 
the glacialist. The papers written by the geologists, and 
notably that on Hamilton and Wright counties, by T. H. 
Macbride, are addressed to any intelligent citizen. They 
cannot fail to arouse interest in the features that diversify 
the great flat lands of this central State, nearly four-fifths 
of which are occupied by prairies. The State is being 
described county by county, and B. Shimek, in Harrison 
and Monona counties, illustrates the loess deposits, which 
often form conspicuous bluffs. Land-shells form the 
immense majority of the molluscan fossils of these beds, 
and the author strongly supports (p. 399) the wolian view 
of their accumulation. The survey of these two counties 
has led to the discovery (p. 309) of a rich mammalian fauna 
in the Aftonian interglacial stage, including elephants, 
horses, and Mylodon. ‘The freshwater molluscs of the same 
beds are mostly still living in West Lake, Okobozi, lowa. 
The botanical report (pp. 426-483) on the prairie flora and 
its conditions of growth will interest students of plant- 
distribution. The huge granite boulders of the earlier or 
Kansan drift, illustrated by M. Е. Arey in Plate xi, 
remind us of those of the North German plain, and the 
intelligent citizen before mentioned may like to learn more 
as to how they came into the ice-sheet. 

Bulletins 1 and 2 of the Colorado Geological Survey, 
published in one volume, bound in cloth, describe two 
mining districts, with the aid of coloured maps. 

The Colorado School of Mines issues a '' Quarterly,” 
reviewing the mining progress of the State, and geological 
papers may also be found in the ''Studies " published at 
Boulder by the University of Colorado. J. Henderson 
writes in the latter (vol. viii., 1910-11, p. 33) оп“ Extinct 
and Existing Glaciers of Colorado," with good illustrations 
and a general introduction to the subject. The glaciers 
are, of course, interesting on account of their small size 
and evidences of retreat. 

Among papers that have reached us from private sources, 
we may mention several on Pleistocene features by F. 
Carney. His inaugural thesis for his doctor's degree at 
Denison University (Bull. Den. Univ., vol. xiv., p. 335) 
treats of the glacial phenomena and resulting topography 
of a part of New York State. The destructive effect of 
continental ice upon well-bedded and jointed strata beneath 
is illustrated in Figs. 25 and 26. The same author 
(ibid., p. 262) has studied the “ Raised Beaches " of parts 
of Ohio, which seem to be glacial lake-terraces rather than 
raised beaches in the customary sense. They were formed 
in bodies of water along the frontal margin of the 
Wisconsin ice-sheet, when it had retreated to the basins 
of Lake Erie and the other great existing lakes. In 
accordance with the author's geographic outlook, the 
terraces are connected by him with the agricultural 
economics of Ohio. He has also described “ Geographic 
influence in the development of Ohio" in a paper in the 
Popular Science Monthly for November, 1909. 

The Grand Cafion of Arizona has attracted D. W. 
Johnson (Proc. Boston Soc. of Nat. Hist, vol. xxxiv., 
p. 135) and L. F. Noble (Am. Journ. Sci, vol. xxix., 
р. 369). The former believes, with W. M. Davis, that the 
faulting of the district is in the main of ancient date, 
that is, older than the course of the river. His expedition 
was chiefly concerned with the examination of this im- 
portant question. Some modification of Huntington and 
Goldthwait's report is suggested (p. 157). L. F. Noble's 
contribution deals with new points in the pre-Cambrian and 
Palæozoic stratigraphy of the cañon, 

C. D. Walcott's progressive Cambrian studies have been 
referred to more than once in Nature (see vol. Ixxxvii., 
р. 423). The Smithsonian Miscellaneous Collections have 
been enriched by them for some years past, and now 
include (vol. Ivii., No. т) a contribution on the ‘ Abrupt 
Appearance of the Cambrian Fauna on the North American 
Continent," presented before the International Geological 
Congress of 1910.  Walcott's view is that life-forms, 
primarily pelagic, adapted themselves to littoral conditions 
in Algonkian times, and were first brought over on to the 


NOVEMBER 2, 1911[ 


continental area by the Cambrian marine transgression. 
Their ancestors are thus to be looked for beneath the 
existing oceans. The fossils now known from the 
American Algonkian may have been of fresh or brackish 
water types; littoral forms were occasionally imported 
among them from the series continuously developing in the 
seas. Walcott’s studies of the Cambrian faunas of China 
are continued, with illustrations of new species of trilobites 
(vol. Ivii., No. 4). Evidence is given (ibid., No. 3) that 
certain medusiform fossils from the Middle Cambrian of 
British Columbia are in reality holothurians, being charac- 
terised by a large spiral alimentary canal, The descriptions 
and illustrations of these forms possess great interest for 
ail workers among Older Palæozoic strata. 
G. A. J. C. 


STEREOSCOPIC VISION AND INSTRUMENTS. 


WE have received a copy of a brochure entitled “ Stereo- 

skopisches Sehen und Messen ” (pp. 40, price 1 mark), 
by Carl Pulfrich. ‘his is the German version, or rather 
original, of the article “ Stereoscope " in the recent new 
edition of the '' Encyclopædia Britannica." А little more 
detail is given here and there in the German pamphlet 
than in the “ Encyclopædia " article, and the former con- 
cludes with a very useful bibliography of papers published 
in the present century relating to binocular vision, which 
is not given in the '' Encyclopædia.” This is to be taken 
as supplementary to the bibliography in von Rohr's well- 
known work “ Die binokularen Instrumente " (see Supple- 
ment to Nature, March 5, 1908) of memoirs published up 
to 1900. 

The pamphlet gives a concise, but clear and interest- 
ing, account of the more important points in the theory 
of stereoscopic vision; but its main value lies in the 
brief description which follows of the important modern 
developments and applications of stereoscopic methods, to 
which the author has himself so largely contributed. Not 
the least interesting among these are the well-known stereo- 
comparator and the so-called ‘‘ blink " microscope, the 
latter of which has proved so valuable in the detection of 
new planets and variable stars. We think it is desirable 
that attention should be drawn to the very imperfect, not 
to say unintelligible, translation of Pulfrich's text which 
constitutes the article in the “ Encyclopedia Britannica” 
above referred to. It is surprising that both translator and 
editor should have allowed passages to pass which are so 
far astray from the original. ‘Thus we read: “ The reason 
for this [double ing oie з is that when P (or НО) is fixed, 
the images of H' (or P) are always separated from one 
another by the centre of the yellow spot." Fixed should 
be ''focussed " (no doubt *'fixiert," but the original is 
here paraphrased). Again: ''The power of perception of 
depth in man is most accurate. This has been ascertained 
by the approximately equal keenness of vision of all normal- 
sighted people and by the interpupillary distance," This 
is quite incomprehensible until one learns that the words 
in italics (ours) are a perversion of '' Es wird bestimmt.” 
“ Parallax’ (Parallaxe) appears as ‘ parallel axis." 

It is impossible briefly to convey an idea of the confusion 
in the mind of the reader caused by numerous errors of this 
description; but we would strongly recommend all those 
interested in the subject-matter of the article to refer to 
Pulfrich's German memoir. 


THE TECHNICAL COLLEGE, BRADFORD. 


AN important extension of the buildings of the Bradford 

Technical College was opened by Lord Rotherham 
on October 25. The extension takes the form of a model 
experimental mill, in which all processes involved in the 
production of woollen and worsted cloth, from the raw 
material to the finished article, can be carried out on a 
practical scale. The building comprises a three-storey 
front block 175 feet long, devoted to lecture-rooms, textile 
testing-room, museum, experimental rooms, &c. Behind 
this are two large sheds, each 9o feet by 70 feet, one con- 
taining the combing, carding, and spinning machinery, and 
the other the looms. The equipment for the production of 
yarns of various types is very complete, consisting of Pre- 
paring Box, Worsted Carding Engine, Noble Comb, French 
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Comb, French, Cone, and Open Drawing Sets, Flyer, Cap 
and Ring Spinning Frames. In a separate shed are warp- 
ing mills and dressing frames, while the power looms 
include examples of all types. The wool-washing room con- 
tains three bowls of a total length of about 80 feet. The 
practical dyehouse and finishing rooms each have an area 
of about 300 square yards, and are equipped with full- 
size machines for the treatment of loose wool, slubbing, 
yarns, and piece goods. 

A detached building houses the power plant, which 
includes a 30 foot by 8 foot boiler, with superheater, 
economiser, &c. The engine-house contains four prime 
movers, a suction gas engine of 125 horse-power, a slow- 
speed cross-compound engine of 200 horse-power, a high- 
speed inverted vertical engine of 75 horse-power, and a 
steam turbine of about the same power. Each of the 
three engines drives a direct-current generator, while the 
turbine is coupled to а three-phase alternator. Both 
engine- and boiler-houses are fitted with a complete set of 
testing apparatus; but while primarily intended for educa- 
tional work, the power plant will provide light and elec- 
trically transmitted power for three large buildings—the 
main college block, the extension, and the school 04 art. 

'The new buildings have been erected at the cost of about 
20,0001., and for the equipment an additional sum of about 
14,0001. has been provided, which sum would have been 


| much increased but for the generosity of most of the 


machine makers, who have supplied the equipment on very 
favourable terms. Much of the machinery throughout the 
building has been specially designed, so that while of a 
thoroughly practical character, experimental work not 
possible in a mill can be carried out. 


ZOOLOGY AT THE BRITISH ASSOCIATION. 


G ECTION D presented a full and varied programme, 
and the attendance at the several sessions was above 
the average of recent meetings. This meeting was un- 
doubtedly one of the best of recent years. 

As in previous years, there were two lectures of a semi- 
popular character, which were highly appreciated. Mr. 
Fred Enock lectured on the “‘ fairy flies " (Mymaridz), 
hymenopterous insects of small size and with peculiar 
delicate wings, without veins, but fringed with long hairs. 
Mr. Enock, who has devoted many years to the study of 
this family, illustrated his account by means of a beautiful 
series of original drawings, shown by the lantern. He 
described the principal characters of the male and female, 
and traced the life-history of Anagrus incarnatus, the eggs 
of which are laid in the egg of the frog-hopper. 

In his lecture on the fossil reptiles of the Oxford Clay 
of Peterborough, Dr. C. W. Andrews gave an account of 
the remarkable assemblage of reptiles occurring in that 
deposit. The beds in which the remains were found are 
of Middle Jurassic age, and were probably laid down not 
far from land and near the mouth of a large river. The 
horizon at which the remains occur is that characterised 
by ammonites of the ‘‘ornate’’ group, Cosmoceras 
gulielmi being a common species. Among the remains are 
those of land reptiles carried down by the river and of 
many marine forms of several distinct orders. Cetio- 
saurus, a terrestrial dinosaur allied to Diplodocus, attained 
a length of 60 feet, the greater part being made up of the 
greatly elongated neck and tail. Another, but smaller, 
dinosaur, Stegosaurus, and a_ pterodactyl, Rhampho- 
rhynchus, were also found. The marine reptiles were more 
numerous, and of astonishing variety of form; for instance, 
ichthyosaurs, plesiosaurs of many types, and numerous 
marine crocodiles of the genera Metriorhynchus and Steno- 
saurus. The ichthyosaur Ophthalmosaurus was remark- 
able for the fact that in the adult the teeth were extremely 
small, and in some cases perhaps absent, so that the food 
of this animal must have been very different from that of 
its relatives. In many cases the skeletons were found in a 
nearly complete condition; in others the carcases seem to 
have been torn to pieces by predaceous reptiles, the bones 
being deeply Scored by their teeth. Dr. Andrews exhibited 
a series of lantern-slides showing the actual remains and 
reconstructions based upon these. He stated that the 


1 Some Recent Work on Sex " and ап acconnt of the discussion on the 
origin of mammals will form the subject of separate no:ices. 
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collection is almost entirely due to Mr. A. N. Leeds, who | sponge Suberites, of 60 grams weight, requires as food 


for the last forty years has closely watched the clay-pits, 
and has collected most of the specimens, a large series of 
which is exhibited in the gallery of fossil reptiles in the 
Natural History Museum at South Kensington. 


: Momentum in Evolution. 

In his opening remarks on this subject Prof. Dendy 
mentioned that Dr. Smith Woodward, in 1909, had directed 
attention to the fact that many groups of the animal 
kingdom, in the course of their evolution, have shown a 
strongly marked tendency to enormous increase in size, 
often accompanied by the development of grotesque and 
apparently useless excrescences. Prof. Dendy instanced as 
analogous phenomena the extraordinary development of the 
beak and helmet in the hornbills and of the tusks in the 
babirusa. In these, and in many other cases which could 
be adduced, either the entire body or some particular organ 
appears to have acquired some sort of momentum, by virtue 
of which it has continued to grow far beyond the limits of 
utility, although perhaps in some cases a new use may 
have been found which has assisted the species in maintain- 
ing itself in the struggle for existence. An enormous in- 
crease in mere bodily size, however, seems in the long run to 
be always fatal to the race, the place of which will be taken 
by smaller and more active forms. Prof. Dendy thought 
there was some ground for believing that a race of animals 
may acquire а momentum of the kind referred to which 
may lead ultimately to its destruction, that there is some 
brake applied to the growth of organs and organisms, but 
that there are occasions on which the brake may be re- 
moved, with results which ultimately prove fatal. He 
pointed out that the growth of different parts of the 
animal body is controlled Бу. internal secretions, ог 
hormones, the products of various glands. Disease of the 
pituitary body leads to acromegaly, one of the symptoms 
of which is great enlargement of certain parts. Prof. 
Dendy held that there is good reason for believing that, 
in the absence of certain specific secretions, the growth 
of the various organs will continue far beyond the normal 
limits. He saw no reason why this principle should not 
be extended to the race, and, paradoxical as it might 
seem, he thought it possible to explain the growth of the 
organism as a whole and of its various organs beyond the 
limits of utility as an indirect result of natural selection. 

When a useful organ is first beginning to develop or to 
take on some new function for which an increase in size 
will be advantageous, natural selection will favour those 
individuals in which it grows most rapidly and attains the 
largest size in the individual lifetime. If growth is 
normally inhibited by some specific secretion, natural selec- 
tion will favour those individuals in which the glands 
which produce this secretion are least developed or least 
efficient, and, this process being repeated from generation 
to generation, these glands may ultimately be eliminated, 
or at any rate cease to produce the particular hormone in 
question. Moreover, this elimination may take place long 
before the organ the growth of which is being favoured by 
natural selection has reached the optimum size. When it 
has reached this optimum it is certainly desirable that it 
should grow no larger; but there is no longer any means 
by which growth can be checked. The inhibiting hormone 
can no longer be produced; the brake has been taken off, 
and further growth takes place irrespective of utility, until, 
when the size of the organ, or it may be of the entire 
organism, becomes incompatible with the well-being of the 
individual, natural selection again steps in and eliminates 
the race. Is it not possible that, the normal checks to 
growth being thus removed along certain lines by the 
action of natural selection, a definite direction may be 
given to the course of evolution which the organism will 
continue to follow to the bitter end, irrespective of natural 
selection ? 

The Food Supply of Aquatic Animals. 


Dr. W. J. Dakin directed attention to some of the recent 
work on the nutrition of marine organisms, first citing the 
work of Piitter, who showed that there is more organic 
carbon present in solution in sea water than in the plankton 
contained in that water. With the view of showing that 
aquatic animals do use the food in solution, Dr. Dakin 
adduced the following observations. A specimen of the 
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22 milligrams of carbon per day, to obtain which the 
sponge would need to capture 7,400,000,000 Thalassiosira 
nana (or an equivalent of other organisms), and would 
therefore need to filter several thousand times its own 
volume of water per hour; but if the food in solution in 
the séa water be also used, a much more rational quantity 
of water would suffice to supply the animal's needs. 
Extraordinarily large numbers of copepods would be re- 
quired to provide the food of the larger Rhizostomes; but 
it seems impossible that copepods are captured in such large 
numbers, for copepod remains are so seldom found in the 
medusz. Goldfish living in tap water, without solid food, 
were able to exist forty-one days; but with soluble organic 
bodies added to the water the fishes lived seventy-eight 
days, and the amount of oxygen consumed was found to 
be in excess of that calculated from the loss in weight of 
the fish, that is, some oxygen must have been used for 
the oxidation of substances in addition to those stored in 
the tissues. Many other facts, e.g. that crabs, living in 
sponges, with only filtered water at their disposal, and that 
Daphnia can be kept living and growing in solutions con- 
taining only dissolved food matter, seem to be in favour of 
Pütter's theory. Dr. Dakin believed that, though solid 
food is necessary, food in solution forms part of the normal 
food supply of aquatic organisms. 

Prof. Hartog remarked that there was still much to 
discover regarding the nutritive apparatus of the lower 
invertebrates, and that, if Pütter's theory be true, the 
accessory intestine of some worms and echinoderms, and 
the rectal pumping apparatus of worms and Crustacea, 
may serve not only a respiratory, but a nutritive, func- 
tion. Prof. Herdman suggested that the figures advanced 
by Pütter were not sufficient either to prove or disprove 
his contentions, and that renewed investigations are neces- 
sary. He also pointed out that copepods, which for a 
long time were believed not to take solid food, feed on 
minute diatoms, which, owing to their very small size, had 
until recently not been observed in the gut of these 
Crustacea. Prof. Dendy referred to the crabs which live 
in cavities of sponges, and stated that in most of these 
cases the crab probably feeds on the sponge, and the latter 
regenerates as quickly as it is eaten away. Dr. Gemmill 
stated that one of the difficulties in the way of his accept- 
ing Pütter's theory arose from the fact that he was not 
aware of any soluble organic food material likely to be 
present in sea water which would not be immediately 
attacked and broken down by bacteria. Mr. D. J. Scour- 
field pointed out the great difficulty of estimating the 
numbers of organisms, and therefore of solid food, present 
in water, remarking that the rate of increase of smaller 
organisms, e.g, alge, bacteria, is so enormous that their 
presence in sufficient numbers in any one catch is not 
necessary for the explanation of the feeding of the larger 
organisms, for the small organisms may very soon become 
so abundant as to provide the necessary amount of food 
for the larger ones. 


The Systematic Position of the Cyclostomes. 


Dr. W. W. F. Woodland introduced a discussion on 
this subject. He described in considerable detail the 
innervation, musculature, and cartilages (especially the ` 
lingual) of the head of cyclostomes, and held that recent 
work showed that the sub-ocular arch and lingual 
cartilages could not be regarded as homologous with the 
palato-pterygo-quadrate bar and glosso-hyal element of 
gnathostomes. Аз the musculature of the piston ig a 
is innervated by the mandibular nerve, and not by the 
hypoglossal, modern upholders of the gnathostome ancestry 
have revived the opinion that the piston cartilage represents 
the much modified and displaced mandible of gnatho- 
stomes, the so-called hyoid representing a quadrate element. + 
Dr. Woodland pointed out that the piston cartilage is not 
paired, that it does not surround the mouth as mandibular 
elements should, and held it difficult to believe that it 
could be a reduced jaw apparatus. The development of 
the. piston musculature and cartilage in the mid-ventral 
line is inconsistent with the view that they were formerly 
paired laterally placed mandibular muscles and rami, and 
the extension of the myotomes laterally in ап unbroken 
series to the extreme end of the head proves that a jaw 
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apparatus could never have been developed. Dr. Wood- 
land believes, with Balfour, that the branchial skeleton of 
cyclostomes is not homologous with that of gnathostomes, 
Since, for one reason, in the former the skeleton is 
developed external to the ventral aorta and the gill vessels, 
while in the latter it is internal. He concluded that, con- 
sidering the visceral arches as a whole, it is incredible, if 
the cyclostomes have originated from a gnathostome stock, 
that the first two visceral arches should exhibit the differ- 
ences in development (in time and form) and relationships 
to nerves and muscles shown by the sub-ocular arch, 
piston, and styloid cartilages, &c., when compared with the 
jaw and hyoid arches of gnathostomes. 

Prof. Dendy, while agreeing generally with Dr. Wood- 
land's position, pointed out that the lampreys and hags 
differ markedly from each other. The brain of Petromyzon 
is primitive, and in Geotria there are two pineal eyes—a 
very primitive character; the brain of Myxine is highly 
modified, and pineal organs are wanting. These and other 
facts suggest that the two subdivisions of the cyclostomes 
have either had a separate origin or have diverged early 
from one another. 

Mr. E. S. Goodrich held that the absence of jaws in 
cyclostomes was not proved; the piston apparatus is sup- 
plied by the fifth nerve, and this region would therefore 
seem to be homologous with the mandibular region of the 
gnathostomes. The gill arches of larval lampreys resemble 
those of gnathostomes, and though the relations of the 
branchial basket of lampreys and the gill arches of 
gnathostomes are not identical ventrally, their relations 
dorsally are very similar, and therefore the homology of 
these structures is not disproved. Mr. Goodrich suggested 
that the piston cartilage of Petromyzon might be homo- 
logous with the median cartilages of the branchial 
apparatus of gnathostomes. He demurred to the sugges- 
tion that lampreys and hags ‘have been independently 
derived from the primitive vertebrate stem, for the two 
series present certain common characters, e.g. the struc- 
ture of the gills and heart, asymmetry of the vascular 
system, horny teeth and piston apparatus, hypophysial sac 
‘in relation to the nasal organ, which it is unlikely can 
have been developed independently. He regarded the cyclo- 
stomes as monophyletic, and as having diverged very early 
into two branches, the lampreys and the hags. 


Communications on Protozoa. 


Prof. Herdman contributed a note on the occurrence of 
the peridinian Amphidinium operculatum at Port Erin. 
This flagellate organism had not been previously recognised 
in British waters, and was known only from the coasts of 
Norway and Belgium. It was first observed at Port Erin 
early last year, forming brown patches in the troughs of 
the ripple marks on the beach about half-tide level. The 
patches varied in size, but were observed for about three 
weeks. Examination of the sea water in the neighbour- 
hood of the patches showed that the organism was not 
living in the water; it lived only in the wet sand. The 
brown patches consisted of an almost pure culture of 
Amphidinium, the only admixture being a very few 
examples of a diatom (Navicula). Later in the year brown 
patches of similar appearance were again observed on the 
sand, but on examination they were found to consist 
entirely of Navicula. The Amphidinium had disappeared, 
but the Navicula had multiplied abundantly. Prof. Herd- 
man cited this as a striking instance of the change in the 
organisms inhabiting the beach, a change which might 
readily be, and no doubt had long been, overlooked. 

Major C. F. Bishop described his recent examinations 
of sheep suffering from louping ill, and of ticks which had 
fed on the sheep. On a film made of blood squeezed 
from a tick, taken from a sheep which was said to be a 
typical case of louping ill, he found a single “ trypano- 
some," about 22 и long, in which the trophonucleus was 
nearly central and anterior to it the large kir.etonucleus. 
Trypanosomes have not yet been found in any of the sheep 
examined, but Major Bishop considered it probable that the 
organism described was connected with the disease in the 
Sheep. He also described other forms which he considered 
to be: blood parasites, and regarded as flagellates, in films 
of blood from sheep. 
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A New Hydroid, Epizoic on a New Parasitic Copepod. 


Prof. H. F. Jungersen (Copenhagen) described a new 
hydroid, Ichthyocodium sarcotretis, which covers more or 
less of the exterior of the parasitic copepod Sarcotretes 
scopeli, n.sp., which is deeply sunk into the body of the 
fish Scopelus glacialis. The hydroid consists of polyps, 
without tentacles, arising from a network of delicate tubes. 
From the base of the polyps arise medusa-buds which 
develop into free meduse (Anthomedusw). This new 
hydroid is a corynid, related to Hydrichthys mirus, Fewkes, 
epizoic on the fish Seriola sonata, Prof. Jungersen gave а 
full description of the characters and life-history of the 
copepod, which belongs to the family Lernwidw. There is 
first a “ cyclops stage," capable of moving about on the 
host and attaching itself by means of its strong cheliform 
antennw ; the pupa stage is passively fixed to the host by 
means of a hardened secretion from the rostrum. Within 
the last pupal phase the copulatory form was observed. 
The latter probably is for a time free-living; after 
impregnation the female assumes parasitic life anew, but 
in a more intense form; it pierces the skin of a Scopelus, 
and, gradually growing, it penetrates the muscles, and 
finally reaches the intestine. This copepod is found on 
examples of Scopelus from the eastern part of the Atlantic, 
and the triple association—hydroid, copepod, fish—seems to 
be a regular one. The loss of tentacles of the hydroid 
polyps seems to indicate that the hydroid in some way or 
other depends on the fish for obtaining its food. 


Variation in the Medusa Mcerisia lyonsi. 


Mr. C. L. Boulenger gave an account of variations in 
this Egyptian lacustrine medusa. About 15 per cent. of 
the individuals examined were abnormal. The abnormal 
examples fall into two groups: (1) those which deviate 
from the normal four-rayed symmetry, and (2) those with 
the normal number of radial canals and primary tentacles, 
but possessing, in addition, secondary tentacles which are 
not connected with the stomach by means of radial canals. 
Some of these multitentacular forms are asymmetrical, and 
it seems that each quadrant is capable of forming secondary 
tentacles quite independently of the other quadrants. 


Ihe Crop of the Leech. 


Prof. Marcus Hartog directed attention to the structure 
of the septa in the crop of the leech. "The crop is divided 
into chambers separated by distinct simple septa pass- 
ing inwards from the obvious external constrictions and 
perforated by a central aperture, circular under ordinary 
conditions, but vertically elongated in distension. The 
epi is puckered at the free edge, and contains a circular 
sphincter, but no divaricator fibres. This structure has 
robably been so long overlooked because it is inconspicuous 
in ordinary dissections, and is not easily recognisable in 
the usual thin transverse sections; it is well seen on 
examining successive thick slices of a hardened, distended 
leech. 


The Lantern of Aristotle as an Organ of Locomotion. 


Dr. J. F. Gemmill gave an account of his observations 
on the locomotor function of the lantern of Aristotle in the 
sea-urchins Echinus esculentus and Е. miliaris. Тһе 
animal progresses, when out of the water, by a series of 
steps or lurches, more or less well defined, in each of which 
the urchin is raised on the tips of the teeth as on a 

owerful central stilt. The steps have a length varying 
rom half an inch downwards, and are repeated at intervals 
of fifty seconds or less, according to the size of the urchin. 
There is a rhythmic backward and forward swing of the 
lantern in the direction of progression. The backward 
swing is accompanied by powerful protrusion of the tightly 
closed teeth against the supporting surface, which causes 
ushing or poling forward of the urchin, The movement 
is aided by res: on the part of the spines, and, after a 
certain stage, by the action of gravity. The forward swing 
of the lantegmm is marked by retraction, with opening of 
the teeth, and serves to bring the latter into position for 
initiating a new lurch. Experiments on loading, recording 
surfaces, inversion, equatorial section, rotation, removal of 
spines, &c., were also briefly noted, and examples of tracks 
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left by the spines and teeth on a smooth plasticine surface 
were exhibited with the help of the lantern. 

Healthy urchins, moving under water over approximately 
horizontal surfaces, do not, as a rule, use the lantern for 
movement, the greater part of their weight being neutralised 
by the water. here are, however, certain conditions, both 
normal and experimental, in which the lantern plays an 
important part in locomotion. Dr. Gemmill brought for- 
ward evidence in favour of the view that the locomotor 
action of the lantern is a particular manifestation of a 
fundamental rhythmic activity, which can also subserve 
feeding, boring, respiration, and circulation, and possibly, 
in addition, the maintenance of turgescence within the 
M of the water-vascular system. 

r. Gemmill also gave a lantern demonstration on the 
development of the star-fish, Solaster endeca. 


Echinoderm Hybrids. 


Mr. H. M. Fuchs presented observations on the experi- 
mental control of dominance in echinoderm hybrids, using 
Echinus miliaris and Е. acutus. Dr. Shearer and Mr. 
de Morgan had found that when these two species are 
crossed the characters of the hybrid larvae are always the 
same as those of the maternal parent, and this was found 
by Mr. Fuchs to hold good also when the eggs were kept, 
during the cleavage period, in sea water with increased 
and decreased OH ions.' 


The Gonads of the Urchin Echinocardium cordatum. 


Prof. Caullery (Paris) traced the annual cycle of changes 
in the gonads of this urchin. From July to the end of 
the year the gonads are almost entirely composed of large 
cells, each of which contains a vacuole and numerous 
spherules of reserve substance. In males these cells 
exhibit, among the reserve material, numerous spermatozoa, 
agglutinated into pockets, which have been ingested by 
the cells; in females, fragments of degenerating ova are 
seen between the cells. At the periphery of the gonad 
there are either small masses of spermatogonia or oocytes. 
Growth of the genital products takes place, in part owing 
to the presence of the reserve-laden cells, at the end of 
winter, and the period of maturity, at Wimereux, extends 
from April to the end of May. The reserve-containing 
cells are gradually pushed towards the centre of the acini, 
and in some localities, e.g. Naples, disappear, but at 
Wimereux they do not fully disappear. Up to the end of 
May there have been formed, in the testes, for example, 
only the sexual cells, but henceforward there are produced 
numerous cells, each of which elaborates groups of granules 
and contains a large vacuole. This is the new reserve 
tissue, which soon forms a continuous peripheral layer. 
By the end of Tune the sexual elements in course of forma- 
tion exhibit signs of degeneration, e.g. fragmentation of 
the oocytes and pycnosis of the spermatogonia, but ripe 
sexual products are for some time longer emitted. After 
July the emission ceases, and the sperms remaining in the 
testis become agglutinated and are ingested by the reserve 
cells, which gradually occupy the whole gonad. In star- 
fishes there is no reserve tissue, and the gonads, after 
having almost filled the arms, become so much reduced as 
to be almost imperceptible. 


Observations on Boring Molluscs. 


Mr. W. T. Elliott and Miss В. Lindsay described 
observations on Zirphaea (Pholas) crispata and Saxicava 
rugosa, made on the shore at St. Andrews, which confirm 
the statement of Prof. McIntosh that the method of borin 
of these molluscs is mechanical, and not chemical. Bot 
molluses work by means of a partial vacuum produced by 
cooperation between the mantle and foot, supplemented by 
scraping movements of the shell, which in Zirphza are 
continuous and progressive during the time of boring. 
Reference was made to the importance of boring organisms 
in connection with coast erosion. 

1 These feriens were prompted by recent work of H. D. Tennent 
(1909, 1910) who crossed Hipponoe ¢ х Toxopneustes, 9 and Т. 4 XH. $, 
obtaining in both cases larvae with a preponderance of Hipponoe characters, 
By keeping the eggs, during the cleavage period, in sea water with 
increased and d concentration of OH ions he claims to bave altered 
БА dominance and states that a decrease of OH ions gave Toxopneustes 
characters. 


NO. 2192, vor. 88] 


[NOVEMBER 2, 1 


The Species of Balanus Collected by the “ Siboga.” 


Dr. P. P. C. Hoek (Haarlem) gave an account of some 
of the species of Balanus collected in the Malay Archipelago 
during the cruise of the Siboga. Of the twenty-seven 
species collected, nineteen are new. Few species were 
brought up from great depths; most of them were taken 
at a not greater depth than до metres. Some were brought 
up from 564, 289, 216, 275, 304, and 390 metres respectively, 
but the species represented in the first three cases were 
collected also at a depth of less than 100 metres. Dr. 
Hoek described some of the features, especially the labrum, 
which he had used in classification. 


The Renal Organs of Squilla. 


Dr. W. N. F. Woodland described the renal organs— 
maxillary glands—of Squilla. In an Erichthus larva 2 mm. 
long the gland consists of a short narrow tube, opening 
externally on the maxilla and ending internally in a slightly 
dilated end sac. In an older larva, 12 mm. long, the 
gland has become divided into two thin-walled compart- 
ments—the kidney proper and the end sac—lying side by 
side and communicating by a small aperture at their 

sterior ends. A little later the walls of the gland become 
invaginated, forming internal lamellar folds containing 
extensions of the hamoccele, a process which continues so 
extensively that, in the adult, the cavity of the gland is 
almost entirely broken’ up into a network of spaces. Other 
features of the internal anatomy were also referred to, 
namely, the presence of a well-developed nauplius eye, 
rectal glands, and a very short ргософеит, which forms 
a wide cloaca-like cavity. 


A Reconstructed Trilobite. 


Dr. Malcolm Laurie gave an account of the anterior end 
of a trilobite (Calymene), which he has studied by means 
of ganang away definite and very thin layers of the fossil, 
photographing each exposed surface and reconstructing the 
specimen in wax on an enlarged scale. He exhibited the 
reconstruction, and pointed out that, although the mouth 
has been considered as opening behind the hypostome, the 
size and form of the latter render it improbable that the 
mouth opened behind it. Apparently the anterior margin 
of the hyposteme projected ventrally, while the inturned 
margin of the neighbouring carapace also projected 
ventrally, the two forming lower and upper lips respectively 
to the mouth. In a line between the lateral margin of the 
glabella and the eyes there is a long conical structure, more 
than two-thirds the length of the carapace, divided into 
joints by annular thickenings. It is impossible to state 
certainly whether this is in situ, but its structure resembles 
that of an antenna. If it be such it must have been 
attached to the body behind the hypostome, as otherwise 
it could not have been withdrawn when the animal rolled 
itself up. This appears to be another instance of a post- 
oral ;שר‎ assuming an antennary function, as in 
Phrynus and Thelyphonus. 


British Symphyla and Diplopoda. 


Mr. R. S. Bagnall gave a rapid survey of the British 
Symphyla, pointing out the characters of the genera 
Scutigerella and Scolopendrella and of some of their species. 
A year ago only one species of the former was known from 
Britain; in 1904, when Hansen’s monograph of the order 
appeared, eight European forms were recognised; of these, 
six have now been found in the north of England, and there 
have also been discovered four other well defined and appar- 
ently new forms. Mr. Bagnall recognises four species of 
Scutigerella and seven of Scolopendrella. He also recorded 
four diplopods from the north of England, each of which 
represents a genus previously unknown to the British 
fauna, and, from the same locality, a new pauropod, the 
first British example of the Eurypauropodide. 


Mimicry in African Butterflies and Moths. 


Prof. E. B. Poulton exhibited three groups of mimetic 
butterflies collected at Entebbe, Uganda. These groups 
were centred round species of the distasteful family 
Acræinæ. Among the mimics were species of Асга лае, 
showing that members of this family acted as mimics and 
models, a fact supporting the theory of Fritz Miiller as 
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against that of Bates. There were also асгеше mimics 
which mimicked other species of the same family, them- 
selves mimics of the primary асгаіпе models. Тһе rest 
of the exhibit was concerned with examples from Lagos, 
among which was a caterpillar of a well-known moth 
(Nyctemera), which before becoming a chrysalis secreted 
and covered itself with a mass of bubbly froth, which on 
hardening resembled the cocoons of a braconid parasite, 
and probably acted as a protection against insectivorous 
birds or lizards. 


The Scent Patches of Lepidoptera. 


Dr. Е. A. Dixey described the scent patches of certain 
butterflies and their associated trachew. The males of 
many butterflies possess the power of emitting a scent, 
which is apparently attractive to the female. The scent 
patches are best distributed in Pierinz (e.g. the orange 
tip. The apparatus consists of specialised scales scattered 
over the upper surface of the wing of the male. The scent 
is elaborated by cells in the wing membrane; the oil enters 
the specialised scale at its basal foot-stalk, and escapes by 
fimbria at the distal end of the scale. In other cases 
(e.g. the clouded yellow) the scent scales are aggregated 
into patches, so arranged that, in the ordinary position of 
rest, the patches of the fore- and hind-wings are coincident. 
The scales of these patches have neither foot-stalk nor 
fimbrie. In some xn y of Catopsilia there are two 
specialised scale patches, which Dr. Dixey found to be 
provided with a special tracheal supply derived from the 
larger tubes in the wing veins. On reaching the scent 
patch the main tracheal trunks were found to break up 
into branches, the ultimate distribution of which was not 
ascertained, but appeared to bear a definite relation to the 
scent scales. Dr. Dixey suggested that the trachez were 
concerned in the dispersion of the perfume through the 
scales, acting in the manner of a vis a tergo. 


The Biology of Eels. 


Dr. Johs. Schmidt (Copenhagen) gave an account of five 
years’ Danish investigations on the biology of eels. These 
have shown that the biology and reproduction of the conger 
and eel are more complicated matters than they seemed 
after the publication of Grassi’s work. In the case of the 
eel, the youngest stages found are 4 cm. in length, and it 
is therefore not yet possible to state exactly where in the 
Atlantic the eel spawns, except that it must be outside the 
continental slope. All the larval stages, even the youngest 
(but not the eggs), of the conger are known, and it can 
now be stated that the conger spawns everywhere in the 
Mediterranean and in the Atlantic west of Gibraltar; 
how far west is not yet ascertained, but the half-grown 
טזהו‎ of Conger vulgaris have been taken near the Azores. 
These investigations have not confirmed the earlier suppo- 
sitions (of Grassi) that the larval development of eels uis 
place at the bottom of the sea or in great depths. All the 
murzenoid eggs (several thousands) were taken near the 
surface of the sea, as were also the youngest pre-lepto- 
cephalic stages, e.g. of Conger vulgaris and C. mystax. 
The full-grown larvæ of the eel and conger also occurred 
in the upper layers. Murænoid eggs were found not only 
in the Mediterranean, but also right across the Atlantic 
between 20° and 40° N, lat. Evidently, therefore, some 
eels spawn there, but how far from the surface has not 
yet been ascertained. Dr. Schmidt illustrated his remarks 
by charts and a beautiful series of larval and meta- 
morphosing examples of several species. 


The Dorsal Vibratile Organ of the Rockling (Motella), 


The dorsal vibratile fin of the rockling, which has been 
believed to be a lure, is regarded by Dr. J. Stuart Thomson 
as an organ for producing a current of water over numerous 
terminal or taste buds situated in the skin of that region 
of the body, which thus functions as a gustatory organ. 
These taste organs are distinguished from the lateral line 
organs by certain structural differences and by the fact 
that they are innervated by the recurrent facial nerve, the 
root of which is in the facial lobe of the medulla, which 
lobe has been described by Herrick as part of the gustatory 
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tract. Dr. Thomson's experiments indicate the existence of 
a gustatory reaction in the rockling, some of the most 
successful responses being obtained on placing Arenicola in 
proximity to, but not in contact with, the taste buds of 
the region under consideration. 


A Remarkable Egg of the Kestrel. 


Prof. Patten commented on an egg laid by a tame kestrel, 
which has been in his possession eight years. The egg is 
normal in size, but milky-white in colour and almost un- 
spotted except at its larger end; there are spots and 
blotches of rich purple-brown intermixed with greyish- 
purple, the whole pigmentation forming a broken zonular 
band. Dr. Patten suggested that a highly nutritious hearty 
meal, coming after a fast, and in a warm change of 
weather, may have toned the bird to such a physiological 
state that the ovaries became sufficiently active to induce 
ovulation. 

Prof. R. J. Anderson brought forward a number of 
details regarding the constitution of, and variation in, the 
manus and pes of Primates, and contributed a note on the 
manus of a young Indian elephant. 

J. Н. ASHWORTH 


OLD AND NEW VIEWS ON THE TREATMENT 
OF CONSUMPTION. 


R. THEODORE WILLIAMS stated that 255 years 
had elapsed since William Harvey instituted this 
festival, and that orations had been delivered in Latin 
or English ever since in commemoration of benefactors, 
and with Harvey's exhortation to the fellows and members 
to study out the secrets of nature by way of experiment, 
and to continue in mutual love and affection among them- 
selves. He then proceeded to review the various steps of 
Harvey's great discovery of the circulation of the blood, and 
remarked that its author, in spite of the severest criticism, 
lived to see it firmly established in the annals of medicine 
and to witness the conversion of the greater number of his 
opponents. The seed sown by this discovery, based on 
observations and experiments, and put forth with con- 
vincing logic by this most accurate observer, had revealed 
to the world further scientific truths, which have been 
elaborated by Harvey's successors in the arts of medicine 
and of surgery, and have brought forth a harvest of 
improvements—physiological, clinical, pathological, and 
therapeutical—which added immensely to the total sum of 
human health and happiness. Dr. Williams instanced as 
examples the administration of anzsthetics, intravenous and 
hypodermic injections, and treatment by vaccines, while 
auscultation and the graphic methods of measuring blood 
pressure and rhythm might also be counted as outcomes of 
the knowledge initiated by Harvey's discovery. 

Harvey's views on tuberculosis are not known, though 
his lost ** medical observation " may have treated of these; 
but the lecturer sketched the doctrines held by his con- 
temporaries on this subject, and the treatment in vogue, 
the former being somewhat obscure and the latter 
mingling with hygienic and dietetic rules, which were to 
some extent reasonable, prescriptions containing woodlice, 
crabs’ eyes, the simple powder of crabs’ claws, red coral 
and white amber in the form of powders or julep to 
“ temper the sharpness of the blood." The Royal touch 
for the King's Evil continued to be believed in until a 
much later date. Most of the theories of that time 
assigned the cause of consumption to errors of digestion 
or in the formation of Цит ог chyle or blood, or to 
defective respiration; but they chiefly dwell on the in- 
flammatory origin, and though long suspected, the vera 
causa, viz. the tubercle bacillus, was never definitely proved 
until Robert Koch appeared on the scene. Laennec and 
other observers had meantime given scientific accounts of 
the morbid anatomy of tubercle, and the treatment had 
changed from an anti-inflammatory régime depending 
largely on blood-letting to a tonic and building-up system, 


1 Abstract of the Harveian Oration delivered at the Royal College of 
Physicians on October 18 by Dr. С. Theodore Williams. 
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fortified by a liberal dietary, by the use of cod-liver oil and 
by climatic treatment. 

Dr. Theodore Williams, at the express wish of the presi- 
dent of the college, proceeded to sketch the evolution of 
the treatment of consumption as it had come under his 
own cognisance during his nearly fifty years of professional 
experience. He spoke of the effects of climate, and especi- 
ally of that of high altitudes; then of the open-air life 
which had first been advocated in England by Bodington 
and Henry MacCormac, and was now accepted as essential 
in cases of tubercular disease. Dr. Williams had personally 
studied the climates most advantageous for the treatment 
of consumption in the New and the Old Worlds, and had 
given a full trial to mountain climates, having recorded 
their effects оп more than 400 of his private patients, and 
studied the results of the diminished barometric pressure, 
of the diathermancy of the air, and of the asepticity, or 
freedom from pathogenic germs, which are characteristic 
of high-altitude climates, 

He found the effects on selected cases of chronic tubercu- 
losis remarkable: many symptoms vanished, and muscular 
power increased largely, while the local improvement was 
even more striking, and in many early cases of consolida- 
tion the disappearance of physical signs was so complete 
that the physician had to refer to his notes to discover 
which lung was originally attacked! In fact, the high- 
altitude cases yielded the most favourable results of all 
his statistics, and, what is more important, the fewest 
relapses. 

He then noticed the establishment and spread of sana- 
toria all over the world, and said that in Germany alone the 
insurance societies now maintain more than 16,000 beds 
for the working classes; and he directed attention to the 
methods pursued, including rest, with or without Liege- 
halle, good feeding, graduated exercise, and labour super- 
vised to meet individual requirements, which have all been 
tried at different sanatoria, giving the results achieved 
thereby. He described the system pursued at some of the 
best English institutions, where the patients with limited 
tuberculous pulmonary lesions, when removed to thoroughly 
hygienic surroundings and compelled to lead a healthy life, 
their food, exercise, and rests being under minute skilled 
direction, may slowly and gradually recover, and, losing 
symptoms, be able to return home to active working life, 
ready and able to instruct those around them in the gospel 
of fresh air and wholesome living. 

But Dr. Williams emphasised the need for discovering 
and treating early cases of the disease, and though agree- 
ing in the general truth of the curability of consumption, 
he felt obliged to except the acute cases, which, how- 
5 fortunately form a very small percentage of the 
whole. 

He contended that the pressing need is for more 
hospitals for consumption—England had been a leader in 
establishing these, and now it is recognised that the con- 
sumption hospital is required as a centre from which to 
draft off cases suitable for sanatoria, as well as for the 
treatment of more advanced and acute cases, which are 
thus isolated from the rest of the population and prevented 
from becoming centres of infection. 

Dr. Theodore Williams spoke of the modern treatment 
of consumption by anti-tuberculous serums and vaccines, 
and gave the experience of others and of himself, con- 
cluding by the remark that everything points to the 
necessity for further investigation, and that such investiga- 
tion can be best carried on in hospitals and sanatoria, 
where trained observers minutely watch the effect of 
tuberculin on the patient's system and control the inocula- 
tions and their results. He summed up with a bird's-eye 
view of the present state of the crusade against tubercu- 
9 in this country and our means of pursuing the 
ght. 

He reminded his audience of what had already been 
done by the blessed agencies of prevention, such as 
improved drainage, more cubic space, and less overcrowd- 
ing, better food and more of it, more air and sunlight, 
cleanliness of house and person, and increased opportuni- 
ties for play and exercise, and how, mainly by these means, 
the phthisis mortality had been reduced two-thirds in fifty 
years. 
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A good town-planning scheme should prove a fine 
weapon in the hands of the combatants. Education of all 
classes, including the children, must be promoted, and that 
with the tuberculosis exhibitions and popular lectures and 
tracts which now permeate and enlighten the country, will 
be found to be trusty armour and show the people how 
they can help themselves. 

Prevention is naturally what is to be aimed at; but for 
the consumptives who are now among us are needed as 
links in the chain :— 

(1) Well-equipped consumption hospitals to receive and 


| isolate acute and advanced cases, 


(2) The dispensary system, introduced by Dr. Philip, and 
now at work in several metropolitan boroughs, which, with 
the out-patient departments of consumption hospitals, can 
classify the patients, visiting them and contacts in their 
own homes, and connecting them with local government 
and philanthropic agencies. 

(3) The sanatorium, and especially those institutions 
which make a feature of preparing the patient by various 
grades of labour for return to a workaday world. 

(4) Labour colonies and exchanges to assist in the re- 
habilitation of those who have been smitten with the 
disease, or may be more liable to reinfection, or may 
require the safeguard of a changed and more healthy 
occupation. 

The task of further reducing, and finally abolishing, 
tuberculosis is not a hopeless one, but it does not lie 
wholly with the doctors. It lies also with those who have 
it in their power to remove and lessen the principal causes 
of tuberculosis, viz. the overcrowding of our cities,: the 
want of open spaces and of ventilation, the insanitary 
houses, the disgusting habit of spitting, and the lack of a 
good supply of water and of pure milk. Philanthropists, 
together with local government authorities administering 
under our Minister of Health, might remedy these defects 
and ensure that the number of phthisis cases should be in 
future comparatively small. 

The great Harvey would smile with pleasure as he 
realised our successive advances in knowledge and the 
attempts to remedy our deficiencies, and he might ‘well 
receive our laurel crown as the leader who showed the way 
to those who are now searching out the secrets of nature 
by way of experiment. 


UNIVERSITY EDUCATION IN ENGLAND AND 
WALES. 


TTENTION has been directed already (NATURE, 
September 21, vol. Ixxxvii., p. 407) to the Blue-book 
containing the reports for the year 1909-10 from those 
universities and university colleges in Great Britain which 
participate in the Parliamentary grant for university 
colleges. In the notes referred to, information was given 
as to the amount of the Treasury grant, particulars con- 
ane the incomes of the various colleges, and similar 
ata. 
An introductory report by the Board of Education, with 


| which the volume opens, contains much that deserves 


careful study by all who are interested in the progress of 
higher education. A number of extracts from this pre- 
fatory memorandum are subjoined. 


The weakness of the appeal which university education 
makes in the present day to the imagination of the wealthy 
finds its counterpart in the apathy of the public at large, 
and this apathy is only too frequently reflected in the atti- 
tude of the local authorities. Some of the most important 
of these give far less than their proper share of support to 
the universities, and in one or two instances the mainten- 
ance at their present level of the grants made by local 
education authorities has been endangered. On the other 
hand, in two instances there has been a notable increase in 
the amount of the support received from this source. As 
the result of representations made by the Right Hon. 
Joseph Chamberlain, M.P., the Chancellor of the Uni- 
versity, the City of Birmingham has promised to increase 
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its grant in aid of the University of Birmingham from jd. 
to 1d. rate. The exact amount of increased support thus 
given to the University is, however, for the moment un- 
certain, because the University has been required by the 
municipality to devote an as yet indeterminable portion of 
the additional grant to the establishment of maintenance 
allowances and scholarships to poor students. Since the 
fees paid by students never equal the cost of the education 
they receive, it follows that the net amount of the in- 
creased aid to the University will be something less than 
the difference between the gross increase and the sum 
devoted to maintenance allowances and scholarships. If, 
as there is reason to hope will be the case, the grant is 
continued at the higher level for future years, the extension 
of the boundaries of the city will lead to a further increase 
in the amount received by the University unless this addi- 
tional income has to be expended on scholarships or 
bursaries. The Corporation of Newcastle-upon-Tyne has 
recently made an additional grant of 1500l. a year for five 
years to Armstrong College. This additional grant is the 
more noteworthy because it has been made for the special 
purpose of developing the faculty of arts, a faculty which 
does not, as a rule, appeal so directly to local sympathies 
as do the faculties of pure and applied science. 

The problem of university education in the metropolis 
does not grow easier as time advances; the need for that 
help and guidance which only a well-organised university 
can afford increases yearly. The many independent institu- 
tions and authorities working in the field of operations 
are conscious, each in its own way, of the growing demand 
for instruction of a high order, and of the urgent necessity 
for increased means of providing it, and it is not to be 
wondered at if they attack the problem as best they may, 
without considering too closely the effects of their action 
upon their neighbours. Yet no satisfactory issue is possible 
on these lines. The Board is endeavouring for the 
moment to avoid encouraging this confusion, but nothing 
really far-reaching can be attempted until after the Royal 
Commission appointed in 1909 has completed its labours. 

This need for a proper scheme of coordination is perhaps 
especially urgent in the case of higher technological and 
professional work; it is not confined to London. Until the 
problem has been adequately dealt with, it is almost 
‘impossible to deal wisely with even the most urgent claims 
for further development, Yet there is undoubtedly a great 
need for considerable further provision of the highest type 
of instruction. The fifth annual report of the British 
Science Guild contains certain rough comparisons between 
the number of properly equipped day students attending the 
technische Hochschulen in Germany and the numbers of 
day students doing work of a kind more or less comparable 
in this country. The comparison shows that after making 
full allowance for the larger population of Germany, there 
are more than twice as many such students in Germany as 
in Great Britain and Ireland. If the inquiry could be 
more exact, and if only those students in this country were 
included who had received the same amount of previous 
general education, and were giving the whole of their 
time to higher technical studies, it is certain that the com- 
parison would be even less favourable. 

But if the problem in regard to technology is to discover 
how to make a wise increase in the amount of provision 
without the incidental waste which comes from unnecessary 
overlapping between competing institutions, the problem 
in connection with medical education is quite different. 
What is needed here is concentration and coordination of 
effort and the greater efficiency that will then alone be 
possible. There is probably more than sufficient provision 
made for medical education in these islands; it is a ques- 
tion whether, even now, after years of shrinkage in the 
numbers of men entering the medical profession, the out- 
ut is not still in excess of the national needs. Nowhere 
s this excess of provision more evident than in the metro- 
polis. The difficulties inherent in the position are obvious, 
PESE at the present moment, when public opinion 
as not vet been fully informed as to the true relationship 
between the hospital and the medical school, or as to the 
invaluable services which a progressive school renders not 
only to the treatment of the sick poor, but also to the 
national medical service. To the closeness of this relation- 
ship, on the other hand, is due the facilities for access to 
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clinical study which London offers to a greater degree than 
any place in the world. Any change which endangered this 
advantage would be very dearly bought. 

Of the twenty-three general medical schools in England, 
all but five (including Oxford and Cambridge) have now 
applied to the Board for grants in aid of the instruction 
they give. It is hoped it may be possible to include in the 
next volume of these reports returns from the medical 
schools in receipt of grant from the Board analogous to 
those now received from universities and university colleges 
in receipt of aid from the Exchequer. It is not unreason- 
able to anticipate that these reports will afford a valuable 
basis for a general consideration of the many problems in 
regard to medical education existing at the present 
time. 

Reterence was made in the introductory report last year 
to the tutorial classes which have been established on the 
initiative of the Workers’ Educational Association. 
Although, as explained in that report, the education gom 
in these classes cannot properly be called university educa- 
tion, yet the universities have throughout been so closely 
connected with their organisation that some further refer- 
ence to them seems not inappropriate. During the current 
session there are nearly seventy of these classes at work, 
or nearly double the number in existence last session. The 
rapid growth of the classes continues to afford undoubted 
evidence of the extent to which they are meeting a real 
need. Further development was made last year, when a 
summer school was established for the first time. The 
school was held in Oxford during July and August, and 
was intended for students who had attended tutorial classes 
during the previous session. As students could only remain 
for a week, or at most a fortnight, the lectures and instruc- 
tion for each week were arranged to deal with a particular 
subject or group of subjects. An important part of the 
students' work consisted in writing essays, which were sub- 
sequently read and discussed with special tutors. The 
arrangements were necessarily somewhat experimental, but 
there seems little doubt that the students greatly appreciated 
the establishment of the school, and. derived much benefit 
from it. Grants were paid by the Board of Education in 
aid of the classes held during the session 1909-10, and also 
in respect of the summer school. During the session the 
Board arranged for a special inspection of some of the 
classes, and the report was subsequently made public. The 
report fully confirmed the high opinion already existing as 
to the value of the classes. 

The accompanying table preserits an analysis of the 
students under instruction in England and Wales during the 
academical year ו‎ The revised form in which the 
returns of students has been compiled by the universities 
has rendered it possible to make this table more detailed 
than before. The table also gives more accurate figures 
than have been hitherto available as to the number of 
students being prepared by university institutions for 
matriculation examinations. 

The number of part-time students of all kinds in England 
reaches the large figure of more than 13,700, or more than 
half again as large as the number of whole-time day 
students. Only about 1200 of these were reading for 
degrees or attending post-graduate courses. A considerable 

roportion of the remainder only attended short courses ; 
but even so it is evident that there is as yet no sign of an 
relative decrease in the demand being made upon the uni- 
versities for work which, excellent and useful as it is, can- 
not be described as university work in the strict sense of 
the term. It is to be hoped that as time goes on, and as 
the secondary schools of the country make their influence 
more clearly felt, the relative growth in the number of full- 
time students properly equipped for university studies will 
increase. 

The number of day students under seventeen is but 
2.5 per cent. of the total, and the number under eighteen 
is less than то per cent. of the whole number of day 
students. These figures are encouraging, and as compared 
with the figures for ten years ago, if these could be 
obtained, would probably show an incréase in the age at 
which the majority of the students are entering upon 
university courses now. In proportion as the length of 
school life in the secondary schools increases, the per- 
centage of day students entering the universities under 
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1. Birmingham University 113 | 414 | 527 | 4 66 
2. Bristol University 57 | 197 | 254 | 195 32 
3. Leeds University с 141 | 285 | 426 6 37 
4. Liverpool University ... 251 | 432 | 683 4 183 
5. Manchester University 204 | 736 | 940 | 55! 198 
6. Sheffield University 79 | 123 | 202 I 18 
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7. University College ... 90 | 406 - 42 
8. King’s College ... 88 | 264 ча - 1 5 
9. Bedford College 45 | 143 | 188 | — 38 
10. School of Economics ... —| 70| 70| — 95 
11, East London College ... 46 | 110 | 156 | — 21 

Durham University :— 

12, Newcastle, Armstrong College 90 | 161 | 251 | 110 Il 
13. Nottingham University College 61 | 65 | 126 | 90 4 
14. Reading University College ... ate 4 Dre OOK. 21 76 12 
15. Southampton, Hartley University College ... 42 | 46 s 106 13 
16. Totals—England 1361 |3513 |4874 777 1255 


WALES, 
University of Wales :— 


17. Aberystwyth University College 140 | 29 | 437| - | $| 8| 11| 15| 471 | и | 437 $| nu 

18. Bangor University College 113 | 167 | 2 —| 111 mi) 15| 10 | 316 | — | 5 

19. Cardiff University College | 186 | 288 1474 | — 68 68| 5 29 576 1 |474| 684 זו‎ 

20. Totils— Wales 439 | 752 |1191 | — | 87 | 87 | 31 87 | 37 
| | 


1 Eight of these were students in training who were reading for the Teachers’ Diploma (post-graduate), 
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2 ‘Twenty-five of these were following degree courses though they had not matriculated. 


eighteen will probably fall. In Wales secondary education 
has been organised for a greater length of time than in 
England, and this is probably one of the causes for the 
smaller percentage of day students under eighteen in the 
Welsh colleges. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—At the annual general meeting of the Philo- 
sophical Society, held on Monday, October 3o, the follow- 
ing were elected officers :—President, Prof. Sir George 
Darwin; vice-presidents, Prof. Newall, Prof. Hopkinson, 
Prof. Wood; treasurer, Prof. Hobson; secretaries, Dr. 
Barnes, Mr. A. Wood, Mr. F. A. Potts; members of 
council, Prof. Sir J. Larmor, Prof. Biffen, Prof. Pope, 
Mr. R. H. Rastall, Mr. K. Lucas, Mr. E. A. Newell 
Arber, Prof. Sir J. J. Thomson, Mr. 1. E. Purvis, The 
Master of Christ's, Mr. R. P. Gregory, Dr. Cobbett, and 
Mr. J. W. Mercer. The names of the new members of the 
council are in italics. 

At Christ's College, Dr. H. J. H. Fenton, F.R.S., and 
Prof. E. W. Brown, F.R.S., of the Yale University, have 
been elected honorary fellows. The same honour has been 
conferred at Emmanuel College on Mr. R. H. Biffen, 
PES in agriculture, and on Mr. Е. С. Hopkins, 

.R.S., pralector in biochemistry at Trinity College, 
formerly fellow and tutor of Emmanuel. 

T. G. Bedford has been appointed demonstrator of experi- 
mental physics, .and J. A Crowther and H. Thirkill 
assistant demonstrators. 

The electors to the Allen scholarship give notice that 
they are prepared to receive applications from candidates. 
Any graduate of the University is eligible for the scholar- 
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ship provided that his age on the first day of the Lent 
term 1912 does not exceed twenty-eight years. This year 
the scholarship is open to candidates who propose to under- 
take research in any branch of study which comes within 
the department of any of the following special boards :— 
medicine, mathematics, physics and chemistry, biology and 
geology. The emolument of the student is 250l., or such 
smaller sum as the fund, after payment of all expenses, 
shall be capable of ties Candidates must send their 
names to the Vice-Chancellor on or before February 1, 
1912. 
The electors to the Isaac Newton studentships give 
notice that an election to a studentship will be held in the 
Lent term, 1912. These studentships are for the 
encouragement of study and research in astronomy (especi- 
ally gravitational astronomy, but including other branches 
of astronomy and astronomical physics) and physical optics. 
The persons eligible are members of the University’ who 
have been admitted to the degree of Bachelor of Arts, and 
are under the age of twenty-five years on the first 
day of January, 1912. The studentship will be tenable for 
the term of three years from April 15, 1912. Candidates 
for the studentship are invited to send in their applications 
to the Vice-Chancellor between January 16 and 26, 1912. 
The special board for biology and geology gives notice 
that the Gedge prize will be offered for competition in the 
Michaelmas term, 1912. The prize will be awarded for 
the best original observatións in physiology. The essays 
are to be sent to the professor of physiology not later than 
October г, 1912. Тһе examiners may require every candi- 
date to deliver his essay in the form of a lecture. 


Oxrorp.—The statute exempting candidates for honours 
in mathematics and natural science from compulsory Greek 
is approaching its final stages. On Tuesday, November 7, 
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it will come before Congregation, as amended in the course 
of last term. Should it pass Congregation, it will be sub- 
mitted to Convocation, upon the decision of which depends 
its ultimate destiny. The date of the final struggle has 
not yet been made public, but it is practically certain that 
the present term will see the close of the long controversy. 


Tue board of trustees of Stanford University has 
announced, says Science, a gift of 2000 made by Prof. 
Adolph Barkan, San Francisco, professor emeritus of the 
medical school, for the establishment of a special library 
dealing with diseases of the eye, ear, nose, and throat. A 
gift of 10001. from Charles C. Stanford for medical library 
purposes is also announced. 

Ar the meeting of the council of the Royal Agricultural 
Society, held on October 25, the Duke of Devonshire re- 
ported the special committee’s recommendation that the 
society’s gold medal should be offered for original research 
on any agricultural subject or any of the cognate agri- 
cultural sciences. The medal will be awarded for a mono- 
graph or essay giving evidence of original research, and 
candidates must reside in Great Britain or Ireland, and 
must not be over the age of twenty-seven years or of more 
than five years’ standing from the time of taking their 
first agricultural qualification, the qualification being a 
degree or diploma of a university or university college, or 
the National Diploma in Agriculture. 


We learn from The British Medical Journal that a new 
university has been founded by the United States in the 
Philippine Islands. There was already a University of St. 
Thomas, founded by the Spaniards in 1611, but it was 
thought that this old institution did not meet modern 
requirements. The new university comprises a college of 
medicine and surgery, which was opened in 1907, besides 
colleges of veterinary science, of agriculture, of the liberal 
arts, of law and political science, and of engineering. The 
seat of the new university is Manila. A clause of the Act 
founding the university is to the following effect :—'* No 
student shall be denied admission to the university by 
reason of age, sex, nationality, religious belief, or political 
affiliation." 

Tue annual meeting of the Association of Teachers in 
Technical Institutions will be held at the Borough Poly- 
technic, Borough Road, S.E., on Saturday, November 4, 
the president, Mr. Barker North, in the chair. The annual 
report of the council, which will be considered at this meet- 
ing, deals with the large increase in the membership of 
the association in the past year, and with active work 
during that period. Branches have been formed in Ireland 
and Wales, so that the activities of the association now 
spread over the whole kingdom. After the consideration of 
the report a discussion will be initiated on the Board of 
Education examinations in science, by Mr. C. F. Smith, 
Manchester School of Technology, and Mr. J. Wilson, 
Battersea Polytechnic. To this discussion visitors are 
invited. Particulars can be obtained from the honorary 
secretary, Mr. Р. Abbott, The Polytechnic, Regent Street, 

Tue Association for the International Interchange of 
Students is a body which exists to promote the intelligent 
study of other countries by the university students of Great 
Britain and the colonies. The organisation arranges tours 
during which students are brought into contact with the 
leading cities and citizens abroad, and are thus enabled to 
study at first hand the social, political, municipal, and 
university life of other countries. The first annual report 
contains reports of speeches made by some of the students 
who have availed themselves of the advantages the associa- 
tion offers, and gives ample evidence of the value of the 
movement. In addition to putting any class of student in 
touch with the best sources of information, the secretary, 
Mr. W. H. Crees, has succeeded in modifying the expenses 
of travel. Unfortunately, like many other institutions, the 
association has suffered from lack of funds, and is unable 
to carry out the proposal of travelling scholarships which 
were first of all contemplated. T 


Tue Imperial Conference of Teachers’ Associations con- 
vened by the League of the Empire is to be held on July 
12-16, 1912. The list of agenda includes a variety of 
subjects, such as the training of teachers (professional and 
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university); the recognition throughout the Empire of 
teachers' certificates; the ae of teachers for pur- 
poses of study generally and for temporary interchange of 
appointments; coordination in education; and the working 
of the scholarship system in different parts of the Empire. 
Besides these subjects, technical education in its relation 
to local industries and as a preparation for general scientific 
and trade research; the place of history and geography in 
education; the English language and literature; and 
physical education, will form subjects of discussion. Over- 
seas teachers in particular will consider the best means of 
organising a rural school. Suggestions are constantly 
being received from overseas teachers’ associations. It has 
been proposed to illustrate the agenda with observation 
work, and illustrated lectures will be introduced both before 
and after the conference. A short course of travel-study in 
England is also being prepared. 


A copy of the first volume of the calendar for 1911-12 
of the University of Sheffield has been received. It con- 
tains full particulars concerning all the courses of work 
in the various faculties and the conditions under which 
the different degrees of the University are conferred. The 
arrangements in the faculty of applied science are of 
especial interest. These departments provide lecture and 
laboratory courses of instruction in the subjects of applied 
science required in the engineering, metallurgical, mining, 
and building industries. Students are in certain circum- 
stances permitted to qualify for degrees in part by evening 
study. For example, students employed during the day in 
some metallurgical works or laboratory approved .by the 
faculty are permitted to qualify in part by evening study 
for the degree of Bachelor of Metallurgy. "We notice, too, 
that the council of the Institution of Civil Engineers 
recognises, under certain conditions, the degree of Bachelor 
of Engineering of this University as exempting from the 
institution’s examination for associate membership. An 
arrangement has been made also with the Imperial College 
of Science and Technology by which the University of 
Sheffield is recognised as being in association with the 
Imperial College for such of their students as may desire 
to specialise in the study of the metallurgy of iron and 
steel for the associateship of the Royal School of Mines. 


Tue new laboratories at Shrewsbury School were 
formally opened on October 20 by Mr. Francis Darwin, 
F.R.S., who gave an address in the school hall, Lord 
Barnard presiding as chairman of the governing body. In 
order to emphasise the present attitude of the school 
towards science, Mr. F. Darwin repeated the well-known 
story of his father as a Shrewsbury boy being publicly 
rebuked by Dr. Butler, the headmaster, for wasting his 
time in the study of chemistry at home in an improvised 
laboratory. The contrast between this state of things and 
the present curriculum, in which every boy in the school 
has to go through a course of practical scientific ym 
is sufficiently striking. The need for new laboratories is 
due to the prominence given to science by the headmaster, 
Mr. Alington, and at the present time 270 boys are pass- 
ing through the science school under the guidance of five 
masters. The recent additions, which have been named 
the Darwin Buildings, consist of three rooms, two for 
physics and chemistry, respectively, and the third for 
nature-study and physical measurements, and all are 
excellently fitted for their various purposes. At the end 
of his address Mr. F. Darwin pointed out that the method 
adopted in the science school at Shrewsbury is in harmony 
with the motto of the Royal Society, Nullius in verba, 
since the essence of laboratory work is that the pupil learns 
by observation and experiment rather than from the asser- 
tions of his teacher. 


Dr. ALFRED Момғокр, in his annual report as medical 
officer to the governors of the Manchester Grammar School, 
states that he has been able to compare the physical 
development during the last five years (е. since the 
influence of the presentation of free scholarships to y 
from the elementary schools has become felt) with the 
physical development of the boys of a generation ago, viz. 
m the period of 1881-6. He finds there has been a 
remarkable и in nearly all directions, especially as 
regards height and weight, amounting to more than 
1 inch in height between the ages of thirteen and sixteen, 
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and to an average increase of more than 4 lb. in 
weight. At the age of sixteen the boys are 14 inches 


taller and 8 lb. heavier than a generation ago. The 
improvement is less marked at seventeen and eighteen years 
of age, and disappears in those who stay until nineteen. 
'These calculations are based on more than 6000 measure- 
ments, This remarkable change probably has many causes, 
chief among them being the steady diminution or post- 
ponement of early infectious disease in childhood, due to 
the progressive operation of the Public Health Act of 1875. 
A second factor of equal, if not greater, importance has 
been the changed attitude towards athletics and physical 
exercise, particularly during the younger ages, that prevails 
throughout the school to-day. Other causes of the general 
improvement in physique are the better housing, the in- 
creased knowledge and better use of foods, and the greater 
insight into the meaning of parental responsibility as re- 
gards health, which are certainly affecting a considerable 
number of homes at the present day. In order to test the 
question as to whether the free scholars—two-thirds of 
whom come from the elementary schools—are of inferior 
physique to their companions, comparisons, based on 
250 cases, were made between the two at successive 
years of life, and it is found that, though the “ free 
scholar ” is slightly smaller at eleven, twelve, and thirteen, 
yet by the age of fourteen he has equalled his companions 
in height, and in some cases surpassed them. 


SOCIETIES AND ACADEMIES. 


LoNpoN. 

Royal Microscopical Society, Octoher 18.—Mr. H. G. 
Plimmer, F.R.S., president, in the chair.—T. W. 
Butcher: Structural details of Coscinodiscus asterom- 
phalus. A paper describing the primary areolations with 
the secondary and tertiary markings, illustrated by a series 
of lantern-slides made from photomicrographs obtained at 
a magnification of 1100. In addition, slides were shown 
demonstrating a fine siliceous network, or veil, lying upon 
the outer surface of the valve, and others in series, from 
TEEN aay aun taken, at 5 or 6 consecutive foci, of the 
exagonal cell layer with its ‘‘ ringed " openings of Mor- 
land, to prove that these openings are clear and not 
obstructed by the finely perforated membrane recently re- 
ported by Mr. Nelson (Journ. Roy. Micro. Soc., October, 
1910). The membrane being non-existent, its value as a 
test for a high-power lens is nil.—Rev. Hilderic Friend : 
New British enchytrwids. Enchytraeus minimus, Bret., 
was described in the Кет, Suisse de Zoologie in 1899. 
Michaelson in Das Tierreich, 1900, suggested that it might 
be one with E. argenteus, Mich. (=. parvulus, Friend). 
Bretscher examined the subject again in 1902, and decided 
that the two were distinct. The author, who had already 
described E. argenteus, has found E. minimus at Buxton, 
and holds with Bretsche. Fridericia peruviana, n.sp., was 
received in earth from Peru, and submitted to the author 
by the authorities at Kew. It is 5-6 mm. in length, and 
has two to five setze, which are somewhat larger behind 
than before. Brain slightly concave posteriorly ; esophagus 
Пери marked off from intestine; dorsal vessel post- 
clitellian in origin, with dilatations in segs. 7-9. Salivary 
glands not branched; long.—Walter Bagshaw: Instant- 
aneous exposure in photomicrography. Flashlight illumina- 
tion has been put to a novel use by Mr. Bagshaw for the 
photography through the microscope of objects in motion. 
A good negative of fresh-water polyzoa (Lophopus crystal- 
linus) expanding its tentacles was secured by a charge of 
“ Agfa Flashlight Powder” in one-thirtieth of a second. 
Gatherings of pond life, such as diatoms, larva, water 
fleas, also yielded successful results. Provision was made 
for replacing the ordinary lamp by flash powder put in the 
osition previously occupied by the centre of flame, and 
ignition made with a red-hot wire. 


MANCHESTER. 

Literary and Philosophical Society, October 17.-- 
Prof. Е. Е. Weiss, president, in the chair.—H. J. 
Woodall: Mersenne’s numbers. In 1644 Mersenne pub- 
lished a book entitled “ Cogitata Physico-Mathematica,” 
in which it was stated that certain numbers obtained by 
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raising 2 to the power p, where p is a prime number not 
greater than 257, and subtracting unity from the result, 
would be factorisable except in twelve specified instances. 
He left no clue as to how he arrived at this result, nor 
is any method known by which he could have done so. 
Subsequent examination has shown that the statement is 
incorrect in two cases, one case being prime where he said 
composite, and the other the reverse, but most of those 
which, according to him, are factorisable, have been 
proved to be so. Mr. Woodall gave a proof that the 
number obtained by subtracting unity from the % 
power of 2 is divisible by 43,441, the quotient containing 
fifty figures. He explained the method by which the 
divisor had been arrived at, and stated that the number of 
unproved cases is now reduced to sixteen (fifteen composites 
and one prime) out of a total of fifty-six.—S. Hirst: A 
collection of Arachnida and Chilopoda made by Mr. S. A. 
Neave in Rhodesia north of the Zambezi. The paper deals 
with the scorpions, Pedipalpi, Solifuge, and centipedes 
collected by Mr. Neave. Four new species are described, 
two of which were obtained by Mr. Neave, the remaining 
two being specimens in the British Museum, that were 
obtained from the same area. The new species present no 
features of special interest, differing only in certain details 
of the appendages from already known forms. Two of the 
species obtained by Mr. Neave had only been captured once 
previously, and are thus of interest from this point of 
view. 
Panis. 

Academy of Sciences, October 16.—M. Armand Gautier in 
the chair.—Ch. Bouchard: The velocity of parachutes. 
A certain time after starting a parachute the velocity be- 
comes uniform, and this velocity depends on the ratio of 
P, the weight, and S, the horizontal projection, of the 
carrying surface. The application of the ordinary resist- 
ance formula for air, in which the resistance depends on 
the square of the velocity, to these measurements, gave 
unsatisfactory results, but a formula involving the square 
root of the cube of the velocity (V^) was found to agree 
well with the experiments.—M. Borrelly : Observations of 
the Beljawsky comet (1911g) made with the comet finder 
at the Observatory of Marseilles. The positions are given 
for October 1 and 2. On October 1 the comet was very 
bright, and visible to the naked eye. The tail was well 
marked, and extended about 15° from the nucleus. On the 
following day the appearance of the comet had completely 
changed, the nucleus being surrounded by a circular halo, 
two aigrettes showing on the right and left.—M. Nicolau: 
The variation in the movement of the  moon.—A. 
Demoulin: The К and » surfaces.—Etienne Delassus : 
The non-linear linkages and the movements studied by 
M. Appell.—Marcel Brillouin: An interferential method 
for the determination of the moduli of torsion of crystals. 
The deformation of the surface of a crystal plate under 
flexion can be studied by means of the interference fringes, 
the measurements being made with a metallographic 
microscope under a low magnifying power. It is shown 
that all the moduli can be calculated from such measure- 
ments.—Georges Claude: The volatilisation of the elec- 
trodes in neon tubes. It has been shown in a previous 
note that the gases obtained by the treatment with nitric 
acid of the film of volatilised metal contain, besides neon, 
a considerable proportion of helium. Three hypotheses may 
be put forward to account for this fact: the possible 
selective action of the volatilised metal on helium con- 
tained in the neon in a proportion too small to be detected 
by the spectroscope, the transformation of neon into 
helium, or the possible transformation of a portion of the 
neon into compounds retained by the nitric acid. The 
experiments described in the present paper support the 
first of these hypotheses, the selective action of the metal, 
and this conclusion is in accord with the results of Ramsay 
and Collie arrived at in a different way.—A. Rosenstiohl : 
The theory of complementary  colours.—P. Janet, 
Е. Laporte, and К. Jouaust: The determination of the 
electromotive force in absolute measure of the normal 
Weston element. In an earlier publication the electro- 
motive force of the Weston cell had been found by the 
authors to be 1-01869, in terms of the true ampere and 
the international ohm. Comparison of the ohm used with 
those of foreign laboratories reduces this figure to 1-01859, 
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meter used causes a further reduction to 1-01836 (at 20° C.), 
a value only slightly higher than values obtained in other 
laboratories.—Albert Colson: The theory of solutions. 
An adverse criticism of the van 't Hoff-Arrhenius theory 
of solutions.—L. Gay: The expansibility pressure of a 
normal fluid.—Marcel Delépine : The volatility of sulphur 
compounds. Many examples are known in which the 
replacement of oxygen in a compound by sulphur causes 
a lowering of the boiling point, and there is a general 
impression that this is always the case. The author 
suggests that the substitution of sulphur for oxygen always 
raises the boiling point of a compound, except in the case of 
the hydroxyl group of water and the lower alcohols, phenols, 
and acids.—Henri Martin: A human skeleton found in 
Charente (see p. 16).—R. Lacasse and A. Magnan: A 
bicephalous human monster.—Louis Roule: Some larvae 
of apodal fishes.—R. Koehler: Antarctic echinoderms 
arising from the expedition of the Pourquoi-Pas ?—Henry 
Hubert: An attempt at a geological map of western 
Africa.—Ch. Moureu and A. Lepape: The spectrophoto- 
metric estimation of xenon. Constancy of the xenon-argon 
and xenon-krypton ratios in natural gaseous mixtures. 
The basis of the method is the increase of intensity of the 
blue indigo xenon line 4671:4 when the proportion of xenon 
is increased in a mixture of xenon and argon.—M. 
de Montessus de Ballore: The application of the Cardan 
suspension to seismographs. 

October 23.—M. Armand Gautier in the chair.—Remarks 
by the president on the work of De Romas, whose statue 
has just been erected at Nérac.—A. Müntz and E. Laine: 
'The ammonia in the rain and snow at the observation 
stations of the Charcot expedition. The estimation of 
ammonia in eighteen specimens of snow and rain water 
showed that the distribution of ammonia in rain and snow 
in the Antarctic regions does not greatly differ from the 
amounts found at European stations.—Ch. André: The 
cosmogony of Laplace. A criticism of some calculations 
published by Т. J. J. See adverse to the theory of 
Laplace. The author holds these conclusions to be un- 
tenable.—]. Guillaume: Observations of the sun made at 
the Observatory of Lyons during the third quarter of 1911. 
Observations were possible on sixty-nine days. "The results 
are giveh in three tables showing the number of spots, 
their distribution in latitude, and the distribution of the 
facul in latitude.—]. Boster: The spectrum of Brooks's 
comet. Three negatives were taken with exposures of 
twenty-five minutes, one hour, and one hour thirty-five 
minutes, the comparison spectrum employed being that of 
Vega. Besides the hydrocarbon and cyanogen bands there 
was à group of lines of wave-lengths 407, 405, 401, and 
399. The spectrum of the tail was quite different from 
that of the head, and resembles the spectrum of the tail 
of the Daniel comet.—M. Iniguez: Observations of the 
Brooks comet made at the Observatory of Madrid.—Henri 
vitat: Certain integral.equations of a new type and some 
problems relating to them.—E. Jouguet: The dynamical 
adiabatic law in the motion of wires.—Georges Claude: 
The commercial manufacture of pure nitrogen. In the 
preparation of calcium cyanamide by the action of nitrogen 
upon calcium carbide at a high temperature a very риге 
nitrogen is required. The quantities required on the large 
scale are such that chemical methods of preparation are 
out of the question, and the present paper gives an account 
of the method of preparing nitrogen by the fractional 
distillation of liquid air. It is necessary that the nitrogen 
po should contain less than 0:25 per cent. of oxygen. 

hree installations of the type described in.the paper have 
been ‘set up, giving nitrogen of a purity of 99:7 to 99:8 per 
* tent.—Jean Villey: The electric couple in.electrometers.— 
Eugéne Fouard: The osmometry of saline solutions and 
the ionic theory of Arrhenius. An account of experiments 
made with a differential osmometer against saccharose as 
a standard. The results with potassium sulphate are in 
accord with the Arrhenius theory; with potassium chloride, 
copper sulphate, and barium chloride, on the other hand, 
the results found are opposed to the ionic theory.—G. 
Darzens and H. Rost: The syntheses of some new hydro- 
aromatic ketones. The chloride of the hydroaromatic acid 
is prepared by the action of SOCI,, and this, diluted with 
ether, is treated with the .organo-magnesium compound at 
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a temperature of —10° C. The ketone, which is mixed 
with a small quantity of tertiary alcohol, is purified by 
conversion into the semicarbazone; the yields are good, 
from 40 to 60 per cent. Details are given of the prepara- 
tion and properties of several ketones.—M. Marage: 
Various kinds of deaf-mutes.—Ch. Gravier: Some bio- 
logical peculiarities of the annelid fauna of the Antarctic 
seas,—E. Roubaud: The evolution and history of the 
“+ Ver du Cayor," an African larva from the skin of 
anthropophaga.—Maurice | Piettro: Тһе 
melanic pigments of animal origin. The pigment 
was isolated from material from the horse, avoiding 
the use of strong acids or alkalis in the separation. 
Analyses of the pigment are given and of the substance 
derived from it by hydrolysis.—Stanislas Meunier: The 
chemical and lithological examination of the El Nakhla 
meteorite. This meteorite belongs to a new type allied to 
Chladnite, from which it differs by the substitution of 
hypersthene for eustatite.—]. Thoulet: The fall of sedi- 
ments in oceanic waters. 


MELBOURNE. 

Royal Society of Victoria, September 14.—Prof. E, W. 
Skeats in the chair.—E. Е. J. Love and С. Smeal: The 
psychrometrical formula. A modified formula for the wet- 
and dry-bulb hygrometer was suggested by Ekholm in 1908, 
viz. [מ= א‎ — AB(t—1'), where ņ is a proper fraction to allow 
for diminution of vapour pressure by hygroscopic action of 
the material on the wet bulb. The facts do not require any 
such interpretation, and the formula is tested by observa- 
tions with several wet bulbs covered with different materials. 
A new large type of screen was used, and simultaneous 
readings show no difference to temperature, as would be 
the case if such action occurred; further, by comparison 
with a Regnault hygrometer, the value of ņ is found Бу 
least squares to be unity, confirming the usual theory.— 
Howard Ashton: Some new Australian Cicadide. Тһе 
specimens come from northern Australia. The following 
are new :—Cyclochila laticosta, Psaltoda pulchra, P. fumi- 
pennis, Macrotristria doddi, Owra insignis (n.g. et n.sp.), 
Thaumastopsaltria glauca, Melampsalta brevis, M. viridis, 
M. crucifera, Pauropsalta elgneri, Р. subolivacea, and 
Prasia vitticollis.—Prof. Skeate: Specimens from Heath- 
cote showing all stages of metasomatism from diabase to 
quartz.—T. S. Hatt: Graptolites from Preservation Inlet, 
west coast of New Zealand. These are of Lancefieldian 
(lowest Ordovician) age; Bryograptus, Clonograptus, and 
other genera are present. A most remarkable fact was the 
exact lithological resemblance of the rock, a blue-black 
silicified shale, to that of Lancefield (Victoria), though the 
localities are some 1200 miles apart. 
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Fridtjof Nansen, G.C. M.C. 
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